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TUCinT^S. ZnS-Si0 2 ft JS#T»*if5< 

2£li§m#Jil 0 Th'J^xsmH A#HJE^r^ 

Kj^^J S&*J£* 1971^ ffS3^£#Mo ) £S^<ffH¥fc.£t) 
25 , BB&J1 1 0 4*««SH*BT*5«-&i:^n***ll»ffi-C»*»'&iCDS 
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w,2mnwm 10211 m^mvmm\z^-Dxmimmi^m ioit 
%>m%ifi$>z> 0 mzmwrzw. m^m^mi 0 3\t. 0. 3nm- 
^(Dtctb, m2mnwmi 0 2», teats 1 0 4tgit^s 

&<SB»©|»fc»#b&v*i«lfcj&&*m^ R~d. &A&£j$JI 1 0 3 

©w— !f tr-A 1 0 &m$ftvfcmzm2mm&m 102 g& 

I^ttTfeS. I2i^#110 2©#miixnt, 
110 3]5:^fB^S 1 0 4©j&j£#2g;b0, ft i^ttH^f L<fllT 
15 ^ 2 1 0 2 © W^^^^^i 1 0 

3 2&tffBflfcAI 10 4 £*&*Fii:#&^E£fcJ:> «8itelS#tei&£fc8M&-e 1 

ig2®t«#Ji 1 0 2 ictt, mi mnfcm 101 £pai3i©&(D*m&iB 

^5^t^T^5„ -€-©4«T?*k #tCr, Zr, 0£#tr*m&flH> 
20 &£\tfim&V<, CrtO^Cr 2 0 3 Mt, ZrtO^ 

Z r 0 2 §MUT, Cr 2 O s tZr 0 2 ©S^«K:«:oT^Si:tW 
*bVi 0 C r 2 O s JiiBil 1 0 4 1 0^f f ^1 S . f=fcZ 

25 u©21i©t«^i^L^fitTf 2it#ll 0 2^M 
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10 4 i(D^^rtt^a#t-^/c:56, C r 2 0 3 -Z r 0 2 «f CDC r 2 O 3 CD 
Omo 1 %£k±&2>ZL£i)W&ls<. Ig 2 a«#JS 1 

0 2T©3fcKiK*/h$<ffiOfc«> 6 Omo 1 %^TT^§ £ L 
5 lr> (C r a 0 8 ^Oa:*t3tt!ftJK35«J»iip-r<5«l^te:**. ) . C r 2 O s 
-Z r0 2 tOC rjOjCfcDjfftlV^fitt, 2 0 m o 1 %^_h5 
Omo 1 

B2^m#Jf 10 2 fcfctv Cr, Z r , OGHfifcS&lcS i £^tfJfef 
#*&JBV>Tt>£<» ^©4>-efe> C r iO^C r 2 0 3 &Jgj£U Z r t 
10 O^Z r0 2 &MU SitOdiSi O^MLT, S i0 2 iCr 2 
0 3 <hZ r O 2 t0i^#iH^oT^§^ ( !:^SLV^ S i 0 2 £^3; 

*»*ttffifc«n&1»#IB»«MM S i0 2 

-Cr 2 O 3 -ZrO 2 t0Si 0,Witt5mo 1 
15 b<, fle@AI 1 0 4 L<Di£MVk&m&-r Z>tc®4 Omo 1 

TT!*S££]&*fiF£bV>. S i0 2 -Cr 2 0 3 -Zr0 2 4'OS i0 2 © 
«fc0#i:bV>-MrSKjU 10mol%£(±3 5mol%KTtfc§. £ 
fe, &#&fB<^«i^;t#fg£a«T&fcae>, SiO 2 iCr 2 O 3 0t 
#*©fn«, 9 5mo 1 XKTT?*SiIt^ff*l/Vi. 

20 fg2mm&mi o 2<Dmmi$. m2mn t ^mi o 2^<o%mmz^^ 

lnm~10nm©i|fi-r^§ri:^iJL<, 2 n m~ 7 n m©$& 
» 3 it#I 10 5ft ^Sglt£PMLTf3ii/B 1 0 4 ©3fcKJR2& 
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i o i £m&i<D&<Dttft&mK2> 0 sfe, m2mnfcmi 

0 2 hmm. Cr, Zr, O £^tf*m£/B V> %> Z. LAWS, b < , 
4>TfeC riO^Cr 2 0 3 £^j&U Z rtO^'z r0 2 «lT 1 
Cr 2 O s tZ r 0 2 ©©^fc&oTV>S;i£j&W£LV>o g 3 

5 ii o 5i^2iiMi o 2«fct)iB«*i o 4 t$8m&&m*m&uz 

Cr 2 O 3 -ZrO 2 ff0C r 2 O 3 <D^W««fH 2 ffim&M 1 

0 2 ©^-nj; 2 Omo 1 %^_h8 0 m o 1 %^Tt*§^t^ 
£LV* 0 <£D$P£b<te, 3 0moUF;j:7 0mol%RTTS§. 

H3M«#S 10 5 tH, ^2^|«#:« 10 2 tmU, C r , Z r , 
10 OOffifcSSteS i &^tSttm*m^Th&< , ^OtTfeCriO^ 
Cr 2 0 3 £7£/£U Z r tOtfiZ r O 2 &Mf&L, SitO^SiO, 
ZT&J&lsT, Si0 2 £Cr 2 0 3 i:Zr OjOfi^^oT^SHi:^ 
$F£L^o Si0 2 -Cr 2 0 3 -Zr 0 2 «£C9S i 0 2 ©^fiU, fBfifc 
JB1 0 4 £<D^«tt£*i^TSfcJe>ffl2gfm#:JB 1 0 2 (D^ti&X) 
15 V>3 5 mo 1 X«TT**Ci^ff*U^ 0< fcljfi t *U<«, 5 m o 1 % 
Pii3 0mol%£(TTW. fsfc, J§:0&fBli##*!| ^LttlB £ffi!^ir 
Sfefe, S i0 2 tCr 2 0 3 ©^W*(^fP« 9 5 mo 1 % .t^TT^ <§> £ 

H 3^tS#« 10 5 ©Blfffct:, 2 nm~ 7 5 nm©ll^T'$^c <h 
20 *W*L<, 2nm~4 0nm©ifflF^-eS§u<!:)OU^SL^. i 
3^m#:M 1 0 5 0J||iJ|*i:©«S^l^itfc«fcoT, fB^® 1 0 
4T*4U&i*M»tK»I 1 0 8MKli£ffc£it£ ^i^T^So 

«#H 0 6*tE«*tlTU*. £©«£\.Sl4SHrft:Ji 1 0 6 \Zte, 

25 ni^m-ftjf i o i tmm<D%k(Dttm&m^ zns^s 

1 0 2 £(DM-&WV$>Z>Z n S - S i0 2 H ^4il#:l 1 0 6 tLT 
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hmnfrttn'v&z> 0 *nm<Di&miz&\,*T\*$&4mn&mi o 

IM^t^^S 10 6 <Dmm%> 2 nm~ 7 5 nmOlil^tSSCi: 

4mnwm 1 o 6 ©^jy^r^igH^Tji^^iitc iot, ib^m i o 

i o 4<DmMtfcm*M®&fc®<DmT&z>o mm&tkj&m 103© 
10 wmz, Bi^KttTe ct vmun&'j>t£< tt>— - qotcs^m 1 cm . 

MUiSc, Y, La, Ce, Pr, Nd, Sm, Gd, Tb, D 
y. Ho, Er, Y b 2£.£KL u & bMV£tl%>$>f£ < L h — o©7ci) £ 
£^£T*mT^/&T€r3o u©^t, i^ii4iI10 3H Bii:M 
1 <DB^itf)^5 0:5 0 T&&B i (Ml) &£KT etMl (Djg-g-it 
15 M5 0 : 5 0T*5Te (M 1 ) < i 'bMtl^— ^Sr'g'tf £ t 

Bi (Ml) MMl 5 0 0tK±, Te (Ml) te|§& 
1 3 0 0 TCE^iift^STa&S. BiGd, BiTb, B 

i Dy, B i Ytt, m&tf* 2 0 0 0 T:£k±hM^ Z\ 2 7c3S©ffi0fc 
^cSftT^So Z\ (Ditto. Z(Dttn&m^Z> ZtlZk D> >tgilt££/&Ji 
20 1 0 3©jKj&ati5<»W&j£tt#J&JfFT* J.^SJ8##&0##S|;5Ltt: 

^fcfe«n&it«eei£#ia*^n'5. sfc, Bi (MDMTe 

(Ml) fct, fll©iiil§ft§„ L-fctfoT* ^^L«GeTe 

- s b 2 t e a {t&mxfcz<D%mm<Dm&mm*ii'rz&mM 104 
^n$e£/&ji 103 tmmm 104 t©ng®*3fi*«i^i; 
25 T&£fc&e>, mmwi±j$,m 103 tta^jf 104 toMTieasM 
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SzTc, m&m$iJ&mi 0 3(t B i Te (Ml) 2 , B i 2 Te (Ml 
) IkZfB i Te 2 (Ml) t>m&nz>'>?3;< £ fc-O £^/uT J; ^ 

„ t©*r»&ffl^sjitiCckD» sssn^^n 1 o 3<Dm&&m<m$i 
5 mh$c£/&;i 103 tmmm 104 <t©#WT>©i» 

3&«fei5^*r<iBM 1 0 4T©isji^s*tffi3s$n, 

10 0. 3nm~3nm0$girtt*§^t?5Wtt<, 0. 5nm~2n 

15 t©iaiTRjjS*w»:ffl^ft;*jec-r#^tc:T^$nTVi« 0 mmmio 

4\t. ^«GeiM2tTe ({H.U M 2 S b RtfB i 6«tftl 
fctt, fB#JSl0 4«, Ge a (M2) b Te 3+a Tg$tl§^W 

20 teT#*4>fc^2£a£5 0©Hffi**fcti:tMSl/<, 4^a^2 
3 ©WfiSSiifcTE D$? * LV>. £fc> ^ftKffi^SfcJtTMt^ig 

*S**^c^r < , *SII'fc3$Jg©teT**4>&:V> 2 ^ b ^ 4 oii^ifctui 
#W £b< , 2 ^b^ 3 <DW&&ffi1tTz.£ifi&QfiF&V\t*. 

WB^« 10 4H «ftjGK^ (Ge - (M3) ) . (M2) b Te 3 

25 +a (fcjEU M3«SnRtfPba*5Sfcm5^fc<£fc — o©tcI|S 0 
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TSn/itiOlftb^. Z-(D$fm%:m^Z>M&%, 2^a^50 
Jf^l<tt4^a^23) , _&^2^b=£4 ( J; 0 L tefci: 2 ^ b ^ 
5 3) £#W£L^„ 

WB^gl 0 4te, (Ge a (M2) b Te 3 + a ) 100 _ c (M 

4) c (TctcV, M4teS i , T i , V, Cr, Mn, Fe, Co, N 
i, Cu, Se, Zr, Nb, Mo, Ru, Rh, Pd, Ag, In, 
Sn, Ta, W, Os, Ir> Pt lkZ$A uUfi £> jH^tl& < <hfc — 
10 -D<D7Gm o ) T^^n^^^T^^^tlTViTfe J;Vi» Jltf)^, MP 

•znrc7tmM4mmm 1 o 4(Dm^zsmm<tm.m^±^^^^rctb 
, mmmi o 4<Dmm&m®i&fa±~Tz> 0 ^o^Ttt o< c 

^2 OT^^ilt^SK, 2^c^ 1 0T&3££/^£D$?£b^ 
o 2^a^50 UDJftL<ii4^a^2 3) , 2 ^ b ^ 

15 4 <£9$?£b< H2^b^ 3) T&&;i££W2;bV> 0 

fEliJI 10 4(1 Sajtfc5£ (Sb d Te 100 _ d ) 100 _ e (M5) e 
(fcfzV, M 5 ttA g , In, Ge, Sn, Se, Bi, AuR^Mn 

20 mmmi o 4fim&ffi<Dm&£&M>wn&m&£<Dm<Dmmmmn.fci 

, d^8 5<D^^(C«, ^ilfb^itJiS, L^bT, 6 5^d 

K'ett, l^e^l OTSSui^UDff e^lO (D^^\z 
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6 nm~ 1 4 nm<Df6fflrtT&£ £ ttffff&V^o £<0|£ffli*jfc:fcHT 
5 %>, SBftSl 0 4^J¥^»^fc«^©®rt^i^^(DlfettfcJ;Sl»««« 

^<Br»w#»a*;*:#<fcs. sat, ih®s i o 4*«»^»^icttflif«fla 

8 nm~ 1 2 nm©ttffll*3T&£ t> #3: btr>. 

Ritu io8tt, car i o 4\zt&!&-Z£nz>ytm&m±-£^zt^? 

10 ^^^^fg^^-r^o £fc> Sltl 1 0 8tt, EftI104T?4Dfc 

Jiifta^teitf:*^*, wsius i o 4 s^Sftb^t<t5t^5i 

KttJB 1 0 8<Z>*r»fcH 0tt*.ttAg, Au, CuWAlMfi 
15 &##il5V>lii#&S£ffiUS£fc#'T?£S. Al-Cr, A 1 - 

Ti> Au-Pd, Au-Cr, Ag-Pd, Ag-Pd-Cu, Ag 
-Pd-Ti> Ag-Ru-Au, Ag-Cu-Ni, Ag-Zn-A 
l$f:ttCu-S i t^ofc^ffl^§Itt>Tf5. ttAg^ 
fct, f»e2»*#:*:*V>&«K MI10 8Olffli:lT^il^. Kit 
20 Il0 8©im «f M^t^S3 0 nm^±l?^§Ct^ 
$f*bVi 0 EOftHrttecfc^Tt), KStll 0 8*i2 0 0 nm«kDJIVi 
fcfc, ^©^SS^jlg^it < fc t) f #T«lftfB®«M* 1 ©IBM 
**JfiTt5. Lfc^T, mi0 8©lJltt3 0nra~2 0 0 n 

25 Kitp i o 8 <du-i? \z—&x#m<Dnw\z\z. #n i o nfimt 

6nxv^o Mll0 7l;tt, Sltl 1 0 8 t:o^x^ 
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tAg^^ffl^fci^ fiSI 10 7 \Z\ZA 1 £fcteA 1 
2>Z.ft)W£V^o 10 7 fcH Cr, Ni, Si, cm 

(Djtm&^mm^* Ti0 2 , ZrO z , ZnO, Nb 2 O s , Ta 2 0 
5 5 , Si0 2 , A 1 2 0 3 , Bi 2 0 3 > C r 2 O 3 m0)mkW*m^%Zt 
/^T££o £fc, C-N, Ti-N, Zr-N, Nb-N, Ta-N, 
S i-N, Ge-N, Cr-N, Al-N, Ge-Si-N, Ge-C 
r -N^CSftftSffl^S ££*>T£<£> 0 £fc, Z n S 
S i C*0JHft«, LaF 3 ^07yfbtl$ffl^5utfetf§, 
10 , ±BB#»©fi'&«l&§filV>S££'bT€*. lJ?{t3nm~10 
0 nm (J;DI?St<^l 0 nm~5 0 nm) ©ttfflftTfc* £ 

&43, JlMi*£jftJltt, Gill 0 4tl3ii*Ii o 5£©MK: 

Bassnxfe^^. z\<Dm&\z* m2iz^-?m$&mmi&foi 4<d&5iz 
m 2 stm^s i o 2 > gs&ji 1 o 4 , ^h^j&ji 109, 13 st€# 

■ 105, 3g4St«#JB 10 6, 1 0 7&rai 1 0 ICT^fifc 

^H^£j&«te, |BiI10 4i;I21iftI10 2S. 

20 tf^3SMt#jg 1 0 5 tmiz^n^num^nx^xh^o z\om^ 

«, 0 3 fc^-rfil#IBe«l#: l 5 ©J; -5 S^i 1 _tfclif#Jl 1 2X 

6i^ii$nfc, iiit#n 0 1, 12W11 0 2. ssng 

10 3, fB^Ji 104, SS£il^£j&Jl 109, m 3 1 0 

25 5, HI 4 H#Ji 1 0 6, Mil 0 7 2t&R#mi 0 8 iZTmj&Zft 

z> 0 ^n^£/&/i io9it fa&msa&m 103 tra 
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103 tmm-c&Zo 

*&\z, mi~m3iz^-?mmmmmfei, 14, lsomm^mz-D 
5 mm 1 1 (mah j¥$ 1 1 0 0 um) zmmis. f&mmmft 

m^-x. mm 1 1 ±\zK$fim 1 0 8 ^©<t^, mm 1 1 

ftm&Mf&znf£ffi±\zfc%tm 1 0 8 £/&m-r& 0 kmm io8it k 

10 MJB 10 8 *mf&TZi&m&f£te'£i&frz>f < SLZ>X/^y? U 

^V>T, RftJH0 8±{C> ifr^fcifcCT^MJl 1 0 7 £^"3-3 = 
15 #®JI10 7te\ #111 0 7&Mt§7ci^f,f ti :§x^^^'J>^ 

$H>T, #M«1 0 7± (JflMil 0 7 &mite^ffi!&<DM&\*K$t 

iio8±) iz, >&&\zfoUT$$4Mnfam 1 0 6 ttfom-tZo m4m 

20 t#ll0 6ft ^4^^#:« 1 0 6 *mj$,'fZ>ik&Wfr 7, ny 

H!4l§f!#» 10 6lt Jg4a5f1g#:JI 10 6 %mj#.-t Z>7tm*tr 

3o 
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m^T, %4mmfcm 1 o e± (m4mm^m 1 o 6 ^wtn^mm 
<DM&fe&mm i o 7±&fc.teKMm i o s ±) ms stu^e 1 0 

5^It5. fg3gf«#JIl 0 5tt, £4 0HtttJ|l 0 6hmm<D^ 

5 ^V>T, i3ii#I10 5±(C ( J&UfcjS&DT (EI 2 3 \Ztk 

r«ll!M«14, 15^m^) , ^M10 9S^ 
JgtrS. ^ItMl 0 9te> ^©mj&fCJ&DT, BifeKttTe 
J: t3S«n*^^:< 1 1>— ^©TcSltM 1 iS^tTX/ly ^ U 

B i (Ml) RZfTe (Ml) £ D M 3 4> & < £t>-o£ 
10 *tfX/ty^U>^-yy K ^fettBiTe (Ml) 2 , Bi 2 Te 
(M 1 ) RtfB i T e 2 (Ml) nS4>& < £ *>— o£«£tT* 

^h^j&b 109 &itm:Tz>m<DXrty?v >?\zm^ znzmm 

o 1 0 9 il, B i, TeR^Ml©§^0D7A°i/^ 

iaoTMna^f§ 0 src siiMiogtt bl 

20 T eRtfM 1 © 5 t3 jfr £ ^m^©5£* 2 TC^X A y ^ 
U >^-yy h^37nMX/1y^U >^-^y h&£&, *t§£©H 

25 > Sfc^K r ^ tHM^ t ©i^^Xf litt^ Ay ^ U 
§^iaotllMl 10 9 
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m>Ts mmm^mm 1 o 9 ± im^m^m 109 ^m^v^m 
tfHDmtrtzm 3 mmfcm 1 0 5 ±) iz, tzmm 104 mm 

110 4ft fCSl^fciSCT, Ge-M2-Te^6&5^y 
9 U K Ge— M2— Te -M3^^f,^5X/t^^ U 

5 >{f&— dry K Ge-M2-Te-M4^5S57/V^iJ>^ 
^-^f K SfcttSb-Te - M5^5asx/^y^'J — 
y^hS:> — OOmM^rfflViT, X A° >y ^ U 3 C £ fed; o T^/& 

fiB&JI 10 4 &fcm-rZ>%k<D7sny$V >^0fffl^**Xt}t A r 

£jfc#X£©ffi^#;*£JBlr>£ 5. fESfeJI 1 0 4te, 

Ge, M2, Te, M3> M 4 RttfM 5 <D 5 •&&^&7GSfi£^'trX /I y 

tfaoWt^^ifetf^, ffi&JB 10 4ft Ge, M2 

15 , Te, M3, M4RtfM 5 <Dt%>&miZ7tm*M.fr&Z>1k%i 2te^X 

>tf~fz>z.nz£-ox. tzmm i o 4 zmj&x^&o 

MKT* IH»»10 4±fc, i&^KlJfoCT (H 1 RtXISI 3 fc^TIf ffi 

1,15 *fp«-r*«^) , teiAtt^M i o 3 s«t§ 0 
u&&tkmm io3± (mm®.±j&m 103 &mfte^mf& 
25 <Dm&mzmm 1 o 4±) ^2ii#i 1 o 2 itmrntz* m2m 
n&m 102ft m2mn&m 102 ^m^-r^^m^^fsi^xAy 
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B2il«#Jl 10 2lt I2it#:l 10 3 5 

isv>t, i2is#:i 1 0 2±k, m lmnfcm 101 ^^m-r^o 

10 £f c> fH 1 1 0 lit fg 1 10 1 £»*rrS7G 

n 1 stttftjB 101 ±t^Bjji 1 3 ^m^^bo mmm 1 3 
15 sii^i#iio i±hmu ±fc&\E}mz"&Tffim%:i%~\zm\tt 

8NI&&f& 1 Stm^« 10 1 _Lte&*i bT> &K:*l££f| 1 StttftJi 1 0 
1 1 0 1 

25 f lii^iioi^ibfc©^, ^rc\tmmm 1 3 
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gSfroTfccktr>. Gftll0 4®tlim I/— if tf-A£fWr& 
^©.fc^fcbT, **JSO»»©1»4R|Bftflt#l. 14, 15£@l 

CVD (Chemical Vapor Deposition) MBE (Molecular Beam 
Epitaxy) m&m V>£ £ £ fc"5JtgT&3o 
(HIS©^2) 

i&fi 3 9 0 — 4 2 0 nm®^t)»3)S»JlRfil^— tf £r/B 
^Tfil«©i3»S^$ff -5«^K:»jatcfflVi6n*i«#T»s. 04}: 

2tt, «»©fiH8«&'&/wT*0, tf-Mifc <£>©!/— if If— A 1 0 (DMU 

mmmmmfcx&z. 
mmmmm&2 ic^n-cta, mm2 i ±\zmi~mN&x<DNm <n 

&mm2 3&mi*>tix^z>o ^wmmiz&^xte, iftf- 

20 Al 0©X»fll^6»:ATl#B©1l|f«|Ji*IBl(O«s(|Ji2 2„ N# 

, ^ii2 4^btii$tiTi^ 0 ^mmmm&2\z&\,*xfe 

* fgl©ffifSUi2 2 (N- 1) <DiHmm2 2 NM tt, ft&Satt&W 

bT^3 0 IS N© fit &JS 2 2 N fc£Tl/— if tf— A 1 0 &mMZltZ>& 

25 

s«2 iRzsmBMM2 3(Dum\z\t, mm<DMMixmwvtcmmi 
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60 $ V* E t £ b o 

am. (NA) ift?-A l 0©^gA CkoTftl^^Mill 

©8 0 1MAZ»AZ = A/ {2 (NA) 2 } 

Tifi#(T#S„ A = 4 0 0 nm, NA=0. 6 0f, AZ=0. 556 
15 /im^5, ±0. 6 iim&ftteM&.$£m\*ltt£Z> a ^(Dfctb, Z.(DWi 

§0 ^W>X$i^Tl/-1f t?— A 1 0 Si^Wi^iai:^ 

^^^H® 2 4©J^$«, tttaU>X&WF®'V&Z 'Agfa (fcl^fcfSO 
20 Mm£(T) UTS ZLttffi? £LV>„ 

^f^Il2 4I^^T, W—tf E — A 1 0 <E>Aft#J<Z>^Mfcte, ft 
KtefcUTl^-lf If- A 1 0 £^<fc&©liift#|5«/&$nTV>TS>cfc 

M-flH^S©!/-- iffcf— A 1 0C5flgit©*K:«J;t), fflK</D'|f 
25 (Kttl<K^N©e«i»:) 2 2 K ^^l(D'|ffg«2 2 1 ~SI (K- 

1) 2 K _ 1 $saaLfci^— tf tf-A 1 ofc«koTiB»ii^*r 
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ftfcfg 1 201, 12 2 0 2 , ^H1££j&g 2 0 3, 

5 mmm 204, sg 3 mm^m 205, sit® 2 0 6 2 

10 IB1»«#J12 0 KDHiSfci, Th'J^xStS^XH-IfcJ;?), IB 

I2it#i2 0 2ic«, mm<DMmi~vm.wvtc&2Mnfam 1 0 
15 2 £mi§©i$ffl£/fl^£ ^fe, ^neciis^fttc 
•^^Tfe, mm(Dmmi ®^2i«#i 1 0 2 hmm-e&z>o 
msmm^m2 0 5 mmomm 1 Ti^0jb^^3M«#:M 1 0 
5 tmnmtm&m^z zh^-v^^o &rc, ^ri^omm^xsmmz 
o^Tfe, mm<Dmm 1 ©fg3i§m#:ji 1 0 5 tmm^&z> B 
20 ^n$c£/&ji 203 iztt, mm<Dmm 1 ©^g^^^^s 103 tmm. 

i&m 1 103 tmm-v&Zo 

mM>m*£j$.m2 0 3<Dmm&. mmu^mu-hom^izhm^m 
^&#fT> mmi%ww:<Dmizmxmz&&ifrx*, R^mi<Dmmm2 2 

25 1 <Z>^i«;^l?#3;^tiiK&&cfc5fc, 0. 3 nm~ 1 . 5 nm<Dig 
il^Tfe^JltW^K, 0. 5 nm~ 1 nm(Dmwmz&Z> Z Lift 
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mmm2 o 4ic«, mmommi-vmmvrcmmm 1 o 4 

^^fflt^Ct^tfSo 13^)12 0 4©Mj¥«^§^<^<-r^Cli: 

5 0ffi»l?££fx -5'If$g« (I10tt«l2 2 ^Ofelx-lftf-Al 0 

7£*£HJ3t£i3: 1 ©fit$gjf 2 2 2 ©II$^il<t§^I 

0iJ;Uf, «SGe a (M2) b Te 3 + a l?^n§ 
Ge a (M2) b Te 1 + ,fc*^TGe0-»S (M3) l:tgi 
10 LfcWfl- ( (Ge- (M3) ) a Sb b Te 3 + a ) , frZtU&iS: (Ge a 
(M2) b Te 3 + a ) 100 _ c (M4) c X^^tl^Un^m^iZU, 4n 
m~ 9 nm©iffl^|l?fe§j:t^^ ^ < , 5 n m— 8 nra©|glfit 
feSrt^UO^tK fiBftB2 0 4*JJft^ (Sb d Te 10 

o- d ) 100-e CM 5 ) e Tg^nS|fi(ITf^$nT^5i^H, J? 
15 »(J3nm'-8nm0ifflrt , l?j5S^t)&tjf*l<, 4nm~6nm£> 

Mtt«2 0 6 t mffioimmi n&mvitKHm 1 o 8 tiwim©# 

1 O^ttB 10 8 ©^tg<h|W|#T^^ 0 HltS 2 0 6 ©MJPte, Jg 1 © 
20 fitffiJB 2 2 1 ©&iB#&T€r£a:tfAK-r 3nm~15nm© 
ISfflF*3Tc&SC:i:*WSb<, 8nm~l 2 nmOllftT £ 

om&mmms-t'ft'v, K-omi<Dmmm2 2 ^z^n^-t^Kmm 
*m&~c%. £ e> \zm 1 ©'if#s 2 2 iosa^fe+^t^s. 
25 207 ttfi e. & o > mi ommm 2 2 x ©iti©^ 
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0 4^a*BT?a&«»^©f6l©1fl8B2 2 xfc*W-*a3a*T c (%) 
EM 2 0 4^ftHffiT*4«^10ft«l 2 2 

iti®^T a (%) ^fcjBK-rs^t^-e^rs. ^#wtc«, 
mm&m 207 3.331 1 ®t» mm 2 2 207 

5 **^Vi«-&^Jt^T, Sia*T c R^T a *J2 1 0 %gg±#t§ 0 

S1^1S12 0 7 0ajf$nMgMk{t |g 1 (Dffi $gjf 2 2 
1 ©SiaJ*5T c RtXT a *ift«)5fpffl& < kD^:#<-r-5fc8e)te:, 2. 0^ 
10 n, k^O. 1 *mtc-rz£l)W &V<* 2. 0^n^3. 0> 

i£ffl$ffl&Jg 2 0 7 <DWkmd x U. (1/3 2) A/n^d^ (3/ 
16) A/n$fett (17/32) A/n^d^ (11/16) A/ 
nOlffl|^T^S^t)!iWSL<, (1/16) A/n^d^ (5/ 
15 32) A/n£fcte (9/16) A/n^d^ (21/32). A/n 
©«fflrtT*Sd£j&*«fct)#i=LV>. fllfcfcfl/ — !f tf-A 1 0 CD 

tmmmmmm2 O 7 ©|^n 3 5 O nm^A^4 5 0 n 
m, 2. 0 ^ n ^ 3 . 0 t~TZ> mm d x « 3 n mSS d x ^ 4 0 n mi; 
Zite6 0 nm^d x ^ 1 3 0 nmOKSfflrtTiSCt^tK, 7n 
20 m^d ^3 0nm^cli6 5 nm^ d^l20 n m©^fflftT& § 

T&7&mmmM 2 0 7 H(t 0»JS.fcT* T i 0 2 , Zr0 21 ZnO, Nb 
25 2 O s , Ta 2 O s , Si0 2 , A 1 2 0 3 , Bi 2 0 3 , Cr 2 0 3 , Sr- 
O^Ct^^ffil^CiraSo ^fc, Ti-N, Zr-N, Nb 
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~N> Ta-N, Si-N, Ge-N, Cr-N, Al-N, Ge-S 
i-N, Ge-Cr-N*oaftft$fflH5itfeT?t5. Zn 

2. 5~2. 8) , $8&ffi&fc/J\£^ (k = 0. 0-0. 0 5) 

-if5 , e»^m2©'if#B2 2 2 ~BNcD'it$g«2 2 N \zmmzi±z>t£®, 

10 4 0<T C , JLO, 4 0<T £ £ 2>W £ L < , 46<T C , & 

4 6 <T a OSfS; 
Hi ©1S»jS2 2 jOSjfi^T.RtfT.tt, -5^ (T c — T a ) ^5 
S«fc-rcii:*t^*L/<, -3^ (T c — T a ) ^ 3 ^ifct^i^U 0 
JSFSb^. a«*T c R^T.3&tC©*#*i(tfc-rc < 5:fc«kr), I2~i 

15 n(Dit$gs 2 2 2 ~2 2 n (-'it mmzmmtk *n o m. &i<Dmmm2 2 

mmm2 0 4*t^^^©^©^ 10 ^ M2 2 ^RtimR^ztztto 
mm 2 0 4&#&mtt<Dm<Dmi<Dmmm2 2 l ©s»*R al tt, R al 

»S^»f^*fT5 HidtTf^fS. (R cl -R al ) 

R al ^5, 4^R cl ^l 5 Wctii^S b < , 0. l^R 

ft*, »10fflf«122 1 K*HT, *i£ll^£/£Jite, IB^S2 0 4 
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m-rm mzmmfa 2 5 ©^ 5 \z, mm2 i±\zmi~$&N<Dmmm2 2 
1-22 M Rtfai!8i 2 3 ««Rit 6iit* 0 , mi(Dmmm2 2^, 
-if tf-AAit#j^6»jiis^«^$nfe, fgigf«#ji2 0 1, m2^im 
5 #1202, mmm 204, ^n^^s 208, m 3 mmfcm 205 
, ^it® 2 0 6 %.z£T&i&mmmm 2 0 7 \zxm^n^ 0 mi© 
mmm 2 2 x \z&^x, m^m^m\t, mmm2 0 4 tm2mnfcm 

2 0 2 Ri^fjl 3 Sf^#:JI 2 0 5 <hr B ^C^tl^ni2«^tlT^TfeckVio 

z\<DM&te, m6iz^rmm?,mmi£2 6<d£?\z, is2ui:ii 

10 ~fgN<D'li$gJl2 2^2 2 N RaC^BJ«2 3 £ tlT*5 D , Hi© 

S201, 12 m«#s 202, m&mzLj&m 2 0 3 , te^js 204, 

i^^^^^S 2 0 8 , H 3 gtm#S 2 0 5, SftS 2 0 6 SU^ti^f! 
I1 2 0 7 l:TM^tl§. ^MM 2 0 8 lt ^^^^^ 

15 jg 2 o 3 tmmomottn&m^z cL&x-g, ^n^ow^xsmm 
iz^>^x%^mm^.mm2 o 3 tmmx&z> 0 

*mm<DMm(DK¥miimzmmfa2, 25, 2 6t:tm 
hi ©'it#g«2 2 1 ^<Dm,(Dmmm<Dmmm\t. mi ©«#«2 2 x <h 

20 mm<Do-ti<D'pts:< th-^D^^mm^mmxmmvrcm 1 ©nffgjB 2 

a*, ix— tf^-AAMfcwmizm'bT&^tiLwizmmzn&m 1 ©wig® 

2 2 iZ^mMcDmmxmwvrcmmmizT&zttm&v^o 

8§ 1 ©'it fg« 2 2 ^ftomom ig«©f5Tti^— ^>&, Mfffi^-r^ 

25 ©'Iffl® (ROM (Read Only Memory) ) &fciZ 1 ®©^#^-&^ pjfg 
^jilBM©'lf?gJl (WO (Write Once) ) tltfel^. 
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s«2 1 wxitm-z 1100 Mm) ±\z. mNommm 2 2 

N ~H2©'lt#gJg2 2 2 <D (N- 1) Jl©1f#JI£, ^iS2 

-o^^cut, (N-i) mvmmm&yt^frmm 

2 4£^bTJlK#«jBb£:^ *6t^il2 4 Lfc <D£ 

^ViT, (N-l) S©ffifHS±fc^^$nfc^^«lji2 4±fc, 
20 il0fil2 2 1 £Mt5. =PWM9iCfcfc, (N-l) MOW 

mmx.&yt&imm 2 4*i^$nfc»«2 1 £/&m=ggi*ifcSBgu 

:>fc3*#Ht«2 4±}CS1$1I12 0 7 S^M-T-So 3SM^sHS«2 0 
7 laiflli 2 0 7 ffc^*^ 5!5:5XAy^ U >^ 

^m^s 2 0 7 H mmmmmm 207 *»^-r*7c**^^:s^jB§ 
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2 0 6(t HJfi©»l6lTKWUfcS»Jil 0 8©»l**i*i:raai©^ 
5 ^TMTtS, 

«V>T, 0 l3lt#l2 0 5 ^Mt§. £1 3 fit 

2 0 5 tt, il0filT^tfcl3ii#:Il 0 5 © 

^V>T, H3iim#:® 2 0 5±te, j&RlCJfcDT (EI 5 6 IZm 

10 -rWIRSBfttKfr 2 5 , 2 6 §fm^) , MiM2 0 8 ^ 
Kf*. 2 0 8 ft **©#mTRWU&ISft*£j£Jl 

1 o 9 tmmojjmxmj&xg&o m3mmfcM2 o 5 j:^*sn 

208 &s£§ib&m§£- 4 jc^ffii mmmmfc 2 <dw>&) 
fcft &iv£.<Dmmm2 0 4±\z^mm±m.m2 0 3£j&jm*r& 0 
15 m^x, m&m&f&m 2 0 8 ± (jftj&ifc&/$ji 209 sis:^^^*^ 

204H mmomm 1 -r^BjufefB^s 1 0 4©^jE£;frj££En$©;fr 

i^T, Sa»JB2 0 4±K:, i&Sfcj&DT (04RtKg|6 fcl^-ri*#8 
20 Ummfo2, 2 6^ffIT5i^) , gIIM2 0 3OTn„ 
*fcV>T, ^!IJ££/&Jf 2 0 3_L (^^12 0 3 ^^V^^ 
fc*BE»JB2 0 41) fc, fg2§tm#JS2 0 2 m2gf®#:JB 

2 0 2ft mmomm l TIfcl3l!L;&a§2Si*fls:JB 10 2 

25 8fcV>T\ S2|i^|2 0 2J:l:, ^lil#l2 0 1 

ssi ct«#ji 2 o irt mm<Di&mi'vwimLfz.mimn&m 1 01© 
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mmz, m 1 mmfom 201 ±\zmmm 2 3 zmj&T&o mmm 2 3 

Piioi^cut, ^mm(omm(D'mmmmm^2, 25, 26§i 

15 Mmvmmmmmmt. &*3 9 o~4 2 0 nm(D^t>^>^>n^u— 
^^m^xmm(Dw.mn^nDm^iz0m\zm^^n^m^x$>^ o 

<vmMiz£^T&mmm\zMT&m^<Dmmm±&i$mu2mMfe<Dy£ 
20 ¥mm$mmmfoT*$>z>o 

mmzmmfa3\t, mw.3 i±izm*Ammvfc. m2<Dmmm3 2 2 
> ^1134, ^ 1 <Dmmm 3 2 x , ^^hjs3 3 fc^ott^^ 

, ^^iiS3 4, ig 1 (Dmmm 3 2 t , &.^mji3 3 

25 J£1U ^^«2TUSHjL,fe^^l 1 , 2 1, ft¥£HM 2 4, US 1 Of* 
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B2 <Dm mm 3 2 2 <Dm j&iz-o^T mm izmw~rz>o 
rem i mmtem 301, m2 mm^m 302. m^m^m 303, ib 

5 3 0 4, fg 3 ilfti 3 0 5, 4 ®f H#:JI 3 0 6, ^MM 307 

RO^ttJf 3 0 8 SiA§ 0 H2 01S#« 3 2 2 «, MJ13 3, fill 
©iiI3 2 iR^^BUBS 4*a3ftbfcP'— !f bf-A 1 0 \z£~d 

(Dmitifi±^<t^r^ , K-Dmmm3 o 4T©^M^*ig-<&£<hVi5 

$&2if«#:«3 0 2 Kite, ^JSO^iilTmHJbfc:B2^«#:gl 0 

2 hmu<Dttm*m^z>z\h&~e^z> 0 &rc. tnz>(Dmmx.z$mmz 

O^Tfe, il0ill©^2imil 0 2£|pU«£>3o 
Jg3 1f1I#J13 0 5tett, ^M©^SilTi^BJbfe^3g|@#:® 1 0 

Ol^Tfc, ©B3Sf«#JH 1 0 5 £|5|;mT&5. 

&£i&£j£/b 303 mmomm 1 tim bfc^a^^^® 1 o 

, mt&vmm i o^h^j&ji 103 tmm^$>^>o 
25 ib^s 3 0 4{c«, ^jse^sg i (Dfcmm 1 o 4 tmu<DMm^m^ 
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no 4<Dmm tmmT»&% 0 

6 £mm<D$tm&m^2>ztwv&z> 0 &tc, ^n£©*8ti;s. ramie: 
o^xfe, mmomm i ®i4it#:i i o 6 ©atigRrx^JKti^^i? 

So 

SMS 3 0 8fcfct »3lllfi©»ieiT«WbfeRJWJll 0 8 t(g«CD« 

mornm i <DKMm i o 8 ©fctit^jsn?**. 
io mi 307 \z\t, mm<Dmm i Tia9iLfc#®ji 107 tiwun©** 

m<D]&mi<DRffimi 0 7©«mBR^JKtiRifiiTafe*. 

3 0 7 5^ £ fcpJt^Tf&S. 

fc$3, Sg2©'|f$gJI 3 2 2 fc£^T, if£il^£/&Jlte, I3^«3 0 4 

15 tm3mn&m3 0 5 £<Dmizmw£tiT%&\,* 0 asc 

5**r«M»i£#3 5 ©£5 te, 312 <z>1i$gJB 3 2 2 a«, i/-iffcf-A 

X»i^5IMl$tlfe, Ilit#I301, I2it#l3 0 2 
x @Bftj| 3 0 4, ^H,;j££j&/f 3 0 9, Jg 3 ^«#:« 3 0 5 , 31 4 $f« 
*i3 0 6, #113 0 7RtfEI*» 3 0 8fclTfl«$:ns. fg 

20 2 otii 3 2 ! h^vjt, ' iit^^ifi, mmm 3 0 4 tm2mm 
wm 302 jttffg 3 mnwm 305 tHfc^n^nsafssttT^Tfc «k 

1, ^2iiftl3 0 2 > ^M^1 3 0 3, IHiI3 0 4, 

25 309, i3 mn&m 305, m 4 mm^m 3 0 6 , mi 3 0 

7&tfj*#t/B3 0 8 IZTmj&ZnZo ^IiM!3 0 9(t |§ 
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*mm<DMm<Dmmmmi&fc3, 35, 3 6<ds^^&£^ 
5 *?\ &m3 1 ±{cig2 (Dmmm 3 2 2 $Mt§ 0 j^^-h ^ 

?\ X«3 1 (#|;U£JP£ 110 0 Mm) £fflJtb, /&^eftKi38 

m^t, *«3 i±fcMitji3 0 8£/&jBrr3o z\<Dm. mm3 nz 
k-tftf-Ai 0 &m<rz®(Dmnm&j&}$-2nT^2>m&\z\$, mft 
10 m&i&}&isnt£^±\zKMm 3 0 s zmmtz. khm 3 0 8 mm 

$gV>T, 3 0 8±fcu ^SI^CTMl 3 0 7 SfiKItS. 

MI3 0 7H ^iCfllTl^bfcMIl 0 7 t^HIOD^T 

15 ic^T, Wmm 3 0 7 _h (^11 3 0 7 £f2tt&^i§-£te^ftJI 3 0 
8±) ^gl:«i;Ti4it«:I3 0 6^1t5. fg4fftt#:Jg 
3 0 611 mm<D^m l TtftiJHLfc&4 8t«#H l 0 6 trarao^sn? 

m*x. m4mnfoM3 o 6± (^4^i«^s3 o 6 ^mnt^m^ 

20 »#®I3 0 7 £fc«R#tJi 3 0 8_h) fc, |g 3 £t€^S 3 0 5 &/£Jg| 
I3ifftl3 0 5fct, MfflL<DT&Wk 1 <£»H 3 I§1it#:Ji 1 05i|^ 

fit mmmmfc 35, 3 6 ©*§£o , m&m&mm 309 £/&flrr<§> 0 
25 &n&E£j$ji 3 0 9it mmomm 1 ti^bjl^m^^^^® 1 0 9 1 
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309 smi^^^ch mmotzmm 3 0 4±\z&M,&&&m s 
0 3 zj&m-r&o 

m^x. mM,&3a&m3 0 9± (M&mtkf&ms 0 9 ^m-tu^ms 

tt^3i«#:I 3 0 5±) \Z, f3@fejf 3 0 4 ^^mt" £ o IB#S 3 0 4 
5 ^SSco^M lTt£HJ!Lfcf2ifejf 1 0 4 £|W|tlc2;£$£T^/&T^£o 

i^T, fe#Jf3 0 4_t£, ^Il^DT (0 7S:tKEI 9 (C^-T'ltlg 
IB#^#:3, 3 6 ©i^) , fi^t^I 3 0 3 

m^x, ™m3 0 4± (^n^ase 3 o 4&mttfc^m& 

«IB^«3 0 4_b) I2ilftl3 0 2 ^it§. fg 2 

io 3 0 2 it mmoj&m 1 ©H2iim#:« i o 3 £mm<Djjm-v-Mf$.T*% 

<5 o 

m*T, f 2tiftI.3 0 2±tC, ^liifti3 0 1$Mn. 

m i mmfcm 3ont mmvmm 1 1 nnwm 101 i^^©^ 

15 £©<fc-5 iCbT> K§2 ©'|f$g« 3 2 2 £^/&f -So 

M^T, S2<Dlffgji 3 2 2 0jglf§m#:ja3 0 1 -tfcft^gfiJl 3 

Ig) *fc«ig^i14®{t;ia^Ig^^l^«^S3 0 liifc^LTXtf > 

20 ^*I3 4j&*l/-1ft?-Al 0©^rt^^H^^^^{c«, ^^^^ 

m 1 itH^Ji 3 0 1 ^Ilfc©^, Sfdm^I3 4$ 
25 ifr^fcJfrDT* |B^« 3 0 4 £f±il{b£i±3#J#l 

ftlg^fToTfei^. f3^« 3 0 4 ©^^fk«, l/-1f t'-A^MM 
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t5u £\Z£vTft5 ££5&*T#§. 

m^X, ^^«JP3 4±fc*l©«*J13,2 1 *»J5g-r*. 
Kite, Sf> ^1I3 4±IC, Ifi*ISi2 0 7, EW12 0 6 
, I311#I2 0 5, ^iiMl2 0 8, IB£iJf2 0 4, H 2 WM 
5 #12 0 2 1 2 0 1 ^ C Oil? T^ltS „ ft 

##!§iJl3 4±fc, jSJMg«Jf 2 0 7, SMS 2 0 6, ft 3 &tt#Ji 
2 0 5, BBM 2 0 4, ffegk&3if&m 2 0 3, 31 2 2 0 2 Rtf 

ft 1 it#I 2 0 1 ££©Jli#T/&$rr3 0 3 4 

±(C Sl^IIi 2 0 7, R»M 2 0 6, ft 3 ®f «#:J1 2 0 5 , 

io 208, ib^s 204, m^m^mm 203, is 2 2 

0 2 Rtfig 1 mmfcm 2 0 1 ££©ji@j?T/£igrr£o ^n^o^in 

S^fc, f lii#!2 0 l±IClil3 3^MtSo MBJ«3 3 

15 IliMl2 0 1$Mbfc©^, tfcttl^l3 3» 

SSffoTfe,fcK SB@fcJ12 0 4<D&filtete, l^— »f K-A*flB«-r« 

Scfc, ^lii#|2 0 1^Mlfc©^, ^fetei^S 3 3 
20 LfeCDS, ^HCJSCT, 12 (DffISM 3 2 2 ©f3§iJf 3 0 1 
©MS 3 2 1 ©|3^M2 0 4©^M*jBSYb$ii--5SIfl!'fbXSSff o 
Tfc£V> 0 1 1 Ottftl 3 2 ! Offifil 2 0 4 0»l.fl:*ife 

\Zft O ft 2 <Dm&m 3 2 2 <Df3®fcJi 3 0 4 ^HYbT-S \Zi&m 

25 i!3 o 4^^c^jeffi{t:$ii-sc: £j&t$f £t^ 0 

M±(D&? HIT, *^5S©^H©'(ffgB3^^#:3, 3 5, 3 6 £r§g 
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(^I0fl4) 

5 ^mworn mzumfoots *>izm<DmM<D3&M&m>w-?%o &mm<D 

mmom mtZmWimt, tS3 9 0~4 2 0 nm0l^t$5t^l/- 

if & ffl n x-it $g <d mmn± & ff 5 \z $? j® fcffi ^ s n § & z> „ 

0101:, *^Jfi©^«i(Dlffg|B^#4(D®f®®^^'r o 'If^WB^iS 

'itigfB^#4 mmomm 1 ~ 3 T^b^it #tBi^#<*:#i 
1 at^— u 8 tf— a 1 0 (DAMmizmmztiT^Zo z\(Dm 
M4 1 ±\zNm<Dm 1 ~iN©f ^gjS4 2 x ~4 2 N ^a$n, £ 

15 , gfl4 4^UT^5-SS4 5^ig$nT^§o NMO'lffSS 
4 2 !~4 2 N «, 7^^H«4 3 ^bTS^i:iI$nTV^, 

mmtz, s«4 ir^5-s«4 sett 

> Mx.it, #y#-tf^-K x^;^ rx^u arvy* >> ££:tep 

*1£4 1 (Dfg 1 CD J |f#M4 2 ^fJCD^Mfcte, f^^fcj^ l^-r — -tf tf 
-A 1 0 ^86©^^«^^^$nT^Tfe^^o S«4 1 CDfg 1 

4 1 R^$-st4 5 bx«, m^^zsmmmzmn. & 

4 1©JP$«, -h#&3£S^&D, E.^'lt^f3^^#:4C0JS$^^ : #:T 
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1 2 0 0 MmgS<!:^§J;5> 5 0 0 u m~ 1 2 0 0 £tm©^Hl*|T& 

io m i ommm 4 2 ^z&^t, m^m^mm\t. w,mm2 0 4 

, mi l ®1ffgfB^«#4 6}:tti5l:, ^l©'|f#S4 2 

— tf tf~AAItM^e.jlIS^iHfi^nfem 1 gim#:Ji 2 0 1, I2H«#: 

S 2 0 2 , fBifcjf 2 0 4, ^H,^^® 2 0 8, £13 2 0 5, 

15 fcMM2 o 6&z$Mi&mmmm2 o 7 ^vmrntsnzo ^i©<if 

i!4 2 ifc^ViT, IS^S 2 0 4i^2iifti 2 0 2 Rtffg 3 ifm 

#S2 o 5 irafc-^n-^nsHa^tiT^TfeiVio zwrn-enz. in 

^^•T1ffgfB^^#4 7 fc, fg 1 ©'|f#S4 2 i^—if tf- 

AAitM^ £M#3*«2nfc, %gimm&m2 o 1, 2 ig 2 o 

20 2 , 2 0 3, fB^« 2 0 4, 2 0 8, l3i 

m$«2 0 5, KMM2 0 6R^il^p^g 2 0 7\ZXMM*nZ> 0 

i&Mi&tk&m 2 0 8(t %£mm3if8.m 203 tmuo^m^unt 

25 &fC, ^HM©^||0'|f $g|B^^#:4 ) 4 6, 4 7 <£>ig jt^&fcO V> 
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Sf, mtiL4 1 (WZ\£mt£ 6 0 0 fim) Jtld, 3! 1 CD Iff ft j| 4 2 X 

2 1 &&}&Tz>o Mfcmiaz, ss4 i *mmmw\*i\zmmv, mmo 
5 mm2-emwvr£mi<Dmmm2 2 ^mit, m 1 2 0 
1 , m 2 202, ^n^^s 203, mmm 204, i3i 
m#js 2 0 5 > K%$m 206 207 zmyzmmT 

Sfcte, 1 -hid, fgl^«#:Jl2 0 1, I2il#12 0 2 , I B 

mm 204, ^a^^^s 208, jg 3 mmfom 205, sttja 2 0 6 
10 x.z£i&mmmmm2 0 7 &m#imm-$-z>o ii4i±n, jg 

1 mmfcm 201, jg 2 202, m^m^m 203, ib^b 

2 0 4, 2 0 8, 13 Sf*#:JS 2 0 5, R#tB 2 0 6 SlCX 

jtsi«^jg2 o 7 mw&mmir&o &m<Dmmjjmz, mm<D^m2 

15 torn. w,2 (Dmmm 5 2 2 ~mN(Dmmm 5 2 N © cn- 1 ) m<Dm 
^^^gna4 3 ^^bTiB^st-^c &mmm\z. mmm& 

) ^3S^)^^^M«^©#il&^^N©'|f|gJl4 2 N Jhfc^L, £ 
©fi^^lT^5-It4 5 ^^N©'|f|gjS4 2 N ±fcgf$tt7 

25 : ¥®ffiM®i<Dffim%:i%-'izmmvT&%, Jtn&mN(Dmmm4 2 N £ 
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#^;«©^Si©3te¥W1*#B3ft&#4, 4 6, 4 7 fcHr^n^fg 1 CD<|f 

io ^«4 2 i^o^oifspojKisjgtt, mi<Dmmm4 2 .tmmx^ 
mm 4 2 jMcfficftaio^n^-^*, B4$ffl^^^cD*iii 

(ROM (Read Only Memory) ) S fctt 1 MOfrm&ikfr WtB&jifBSi 
©IffgjS (WO (Write Once) ) ibTk&U. 
(!«<£> 7^115) 

20 mmcDmw. 1 - 4-vmBMhrcmmmmmmzMvxmm<Dmwin^ 
mi 3\z\t, *mMoMm<Dmmm&^mzm^znz>mmm*kmm 

8 1 ©— aB®#tj£**, I^H^^nt^S. f3^S^SS8 1 it 

25 -if 8 3 ZmZ-Zyt^y H 8 4 ¥*gH$ if 8 3 £> ffift^ns 
U-U* tf-A 1 0 $$ftS^#)|/>X8 2 <h£#A,-e^3 8 IffBiBft 
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IB1©**R»3 2 1 R«S2 0«S1 3 2 2 ) ^^^5. %mV>X 
8 2{CJ;D, tflf-Al 0 ^ttTttfBftjK^: 8 6 Ol»«»±teS3t* 

5 

k-Al 0©/W-$, J^/^y-Otf-^A'y— (p p (mW) ) ti& 
/W-©/H7XAy- (P b (mW) ) (h^i^-fr-Sdifci^oT 

^^^ofesexD+^^^it^s^f^n^A^-^s^A 0 ^- (p r ( 

mW) ) tU S4/17-0I/«-^^IItt5rtt e k^T#&ti§ 

25 ^l/>X8 2©Hat (NA) fit, tf tf-A 1 0 (DXtfy h& 

£0. 4Mm~0. 7 tfm©16B|*iK:HSE?**;fc«>, 0. 5~1. 100 
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(£0$?£b<te, 0. 6~1. OCDHSHfi) 5 

tf tf-A 1 0 <D$i&\$, 4 5 0 nm£(T (i^SK^t 
3 5 0 nm~4 5 0 nrnOll^) £ £ b V>. fif$g£f2£i 

5 <<, 5.^+#&$g£5f&j&$#£*l5 lm/#-2 Om/#0D|6SF*g 
0$?£b<f*, 2m/#~l 5m/|>©||i^) Tab 3 £ V H 

o 

0 7#I. ) T&S^fc&^T, fill ©1*fg«3 2 ifC^-LTfE^^ 
10 ffSBBtefcfc, l^— !ffc?-A 1 0©ilj££SB&Jl2 0 4 fc^t>i±> 1^1 

3 3 *S5fibfc^— tft-A i o \z&^xtzmm 2 o 4izmm&mmT 

UT^fcl^-lf fc?-A 1 0 Sffll^TfrS. — f£2<Dmmm 3 2 2 \Z 
ttlsXUm.&ft^niZU, V— If E— A 1 0 ©^^SfHfiii 3 0 4 
15 fc>i*\ 8^13 3, «l©**RJi3 2 1 2S:^^«J13 4*aabfc 

i/— tftf— a i o iz&^Tmm&tam-rzo mmon^it, ib@jb3o 

4fc«koTSJt*tl, )t^il3 4, Hi GDfifSBJi 3 2 xRtfSSBfll 
3 3 ^Sllttfc I/ — If tf — A 1 O&fflHTffS. 

20 tr-A i o &m<r£®<D^temi>mj&-2£tiT\,*z>m'&. mm**. u~-*? 

tf-A 1 0 <DAHMfr*>jfr^<DMW iznt>tiTh^V 

25 *$swotiim%Bmmfc(Dzzizffl<DnM<Dmm&mM-rz>o sue 
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fB^g£#5te> tS6 0 0 — 7 0 0 nm<D\,*t>®Z>m&U — -ifS/B^T 

ifitstvtzn* mmms 2 ±\z\zmmm 5 31^^5-1^5 4^0 
5 -sfr-ztiTK*. mmms 2\z\t, ocDAMMfrzmiz 
s m 1 mmtm 501, 12 mm^m 502, *s h&£/£jb 503, §b 
»m 504, jg 3 505, yt®.uffiiEm 5 0 6 RtKsita 5 0 

10 as 1 Ti&BjLfcMi 1 tmuoun&m^z z.t&~c%& 0 m 

fi5 1tt, R&ftT^tf-A© h7y*>Z?<Drzib\z, mz&hjy? 
tfy^O. 6 1 5 tim<Dmftm&ffiZ-T^Z>o 0 1 4l:St«fc5fc, £ 

£«5 l©JS3fclU 0. 5mm~0. 7m 

So 

s*r, »^5 i±tc, imi#i5 o i *jgi&-rs. snigf«#j§ 

5 0 1H A r ^Xt>K«A r #X tS^X^i^tTMt^S 

as i mm&m soni sb»jb 504 ©@t<ft, m-k. mMm&m±T 
zm&t. yt^mm^mmvxmmm 5 0 4©^®xK^^$^fe^fli&^ 

25 sirts. £ e» bb^s 5 0 4©#iiK*@<h^ii*@£©r B iT<D5 , e 
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0 1 \ts MZ-tt, Y, Ce> Ti, Z r , Nb, T a, Co, Zn, A 
1, Si, Ge, Sn, Pb, Cr, Sb, Bi, Te^Oitt, T 

1 , Z r , Nb, Ta> Cr, Mo, W, B, A 1 , Ga, In, Si 
, Ge, Sn, Pb#©^fb#J, Ti, Zr, Nb, Ta, Cr, Mo 

5 , W, Si^©#Hb%, Zn, Cdm><Dmtm, "kUyfcW&fcfe^Jl 
MtWls La, Mg, Ca, Ce, Er, Gd, Tb, Dy, Nd, Y 
, Yb^©7y«, C, Si, Gef©m Sfcte dfl S <DU&m 

m&OfTt), (Z n S) 80 (S i 0 2 ) 2 0 (mo 1 %) te, #H, 

^^n^si«##^Ts§fede), mimmfcm 5 0 1 ji^^^ ^ 
^t, umtm^jis 0 1 ±\z, m2mn&m5 0 2 *wm.-rz> 0 sn 

15 ^U>^-yyh£, A r UttXAy ^ ij ^ 1 1: 

2 igm#:ja 5 0 2 «, ^1 tfn#:ji 501 tm.mmiEj&m 5 0 St 

0 1 lz (ZnS) 80 (Si0 2 ) 20 (mo 1 %) &m^frm&lz, ;Sg|| 
20 ^£/&JS 5 0 3 a,©S <DM\&ffilk~rZ> d£^T^& 0 iinfc^D, ft 
D M L # # ;t 4£ iig #s ft _h -T 3 o 
fH2tjf«#:Jl 5 0 2 ©Mtbttt, W*.fc£, H fO z ^Z r0 2 ^ 

25 ZrOjR^HfOjtt, MAti* 2 7 0 0 °C^±©i^IB,&#3&T& D , 
IB^T^I^fC^bTfB^S 5 0 4^jgA-r-5di:^^V^cJe), Z r O 
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SftSMtS^fflSttS. C r 2 0 3 «, £r&&E&j$Jl 5 0 3 £09^ 

fct, Sf§2^«#S 5 0 2 £ifgil^£^JI 5 0 3 fc0|BI«t*liUT^a 

H2«i#i 5 0 2fci^&8ft»JS#^t MZtt, (H f 
0 2 ) A2 (S i 0 2 ) B2 (C r 2 0 3 ) x o-o -a 2 -b 2 (mo 1 K) , %b 
10 <« (Zr0 2 ) A2 (S i0 2 ) B2 (Cr 2 0 3 ) 100 _ A2 _ B2 (mo 1 % 
) tmBZn&o Z.<Dm&, 10^A2^50, 10^62^50, 2 

o^A2 + B2^8 o &mrz?zti)m%.L^o %gM,m*kf&m5 o 3 1 

15 #b<te, Z rO 2 Sfc«HfO 2 0SI (A 2) £1 0 m o 1 %£*_L 

£?%ctiz&Q$kftfcmK>Mvm%m&&M&m<E>n, 5 omo 1 % 

iZ&QmMtWi&f&m 5 0 3 £fg 2 $ftt#J| 5 0 2 t(Dm 

SSfc, Si 0 2 OM (B 2) S 1 Omo 1 %£k± 5 £ £ fc<fc D 
20 &#&8i0^b«#M;U4ii^#£*l, 5 0mo UJJlTtnctC 
«fc D iS§li1££/&JS 5 0 3 2iiftl 5 0 2 £ ©^3*&£Fr]±$1*£ 

C r 2 O z (D ; Mm. (100-A2-B2) £ 2 0 m o 1 %^±cfc 

•r QmM*Wi*kf$.m 503 £jg2m«#:ja 502 1 omrnm* 

25 l5j±S-frS££j&ST#, 8 Omo 1 %KTtt5 £ £ £ «fc tJ^jf^HD 
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^2ii#l 5 0 2±fc 1 ^I.M^l 5 0 3 &M1-§. & 
JI$C£/&Ji 5 0 3tt £rli&£j$ji 5 0 3 Sfll^-rSTcSSS'&tr^Ay 
^•J>^-y^h$, Ar^*l<tiAr-N 2 i^ 

5 ^Ml 5 0 3 Mnigtit B i tTtmui t^^tsM 
£fcteT e iTcmM 1 imTO^^57/^7^'J 

y hzm^zt. mmm 5 o 4{djt^TS6^^i«^i^^^^^s5 o 3 

£/&Jg|-r3 il 7niHM 1 <hte, Sc. Y, La, Ce, Pr 

, Nd, Sm, Gd, Tb, Dy, Ho, Er> YbS^Lu^f.lti 
10 n%>'Pt£< £%— ^07niT^§. 

3Zfc, glM^i5 0 3 Wt5IgT, Bi, Te, tc^MI 
£^"tMb'&tlT&£ B i 2 Te (Ml) , B i T e 2 (Ml) tfcfiB i 
Te (Ml) 2 £^m*^£>&3*/\°>;/^ U >^-^y h£^3 

ct\z^-oxh. mmm 504 ^tb^Tis^c^iSMTfe^ig^^^^® 

15 5 0 3 Mt§it^f§o 

£©£•5 £^/&L-;fc^li^£/&JI 5 0 3 fCckn^, SVUcM^^UjI 

20 3B#P B 1;WS^fca£K WBgtg 5 0 4Um^mmT*mM 1 fcLf3:<Tfctez>73: 
Vi e T&fr^, 1i#fB^#:5 ©|g^;^*#W3:£\ fB#«5 0 4CD 

^^t, ^*J£0^^©'lf|gfB^^#5©J;-5fc^^^^^ji5 0 3 

25 0 4(Dmgkikmm&*:&<-fz>z.twv&z>o mmiz, mmmm-mfcs 
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z.n\zttv. %&&m±f&m 5 0 3 &m^-f\z. mmms 0 4tcsn^> 

10 ^gkmtkf&m 5 0 3H SJffi^Xig^fB^® 5 0 4 It 

*mm~t z>mz, mmmw^mm^xmrnm 504 ^al&^j;? \z 

Mltca^tot, SfcttT e i5c*M 1 i Oft^bf tt, n^ifi 
13 0 OrmJt£iiSMT&&©T, 1f#{H^©##^^.$^0 jgbTfe 
15 , 5 0 3 Otffi^Eftl 5 0 4 tSA b t < Vi. mz % Jt 

iMlO^TfeNd, Gd, TbSffiViSt$5fci«jiS()StR<)5:t), M 
TeNdtli2 0 2 5 *C , B i G d Ttt 2 0 1 5 t\ BiTbT 

ii2 0 0 or^afe^o 

0>Ufcf, S n T e ti^$nfciit^I 5 0 3 Clt^T, Bit 

20 tc^m i £frzte&ttm\zTM&i£nfc.m&mtkj8,m 5 0 3 tejg&^its 
vife^> mmm\zMMiifc±mm 503 ©*mj&*BE»js 504 ^^Ati) 

25 CinKlttLT, S nTeT^/&$nfciig||$c£/&Ji5 0 3 tt, SnT 
e ©BSj&;WB^&«>, IB^Bt^S n T e ©— SPa*fH®Jl 5 0 4^IAT 
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I3^S5 O45GeTe-Sb 2 Te 3 7^>±0lr7cM 
10 jfc&Jfllr^*^ IB^i5 0 4}iNaC lSOi^iiii^ft^©^ 
j^^^^^S 5 0 3 $, B i tTtmM 1, Te ^Ttmu 1 £ 1 : 1 T# 
tTB i (Ml) JfdiTe (Ml) fcIT7«T£;i<h^#£#£L^o 
uti5©ft^H, NaC 1 M©^^^3t$Wr^>^e>T^§o 
Sfc, B i tTet7n$Mlt©to^ftS§B i 2 Te (Ml 
15 ), BiTe, (Ml), BiTe (Ml) 2 fccfc t> Httfcl|j&#tift 

M^Diitt), mh$c£/&;i 503 (Dum^mmi'xmmm 5 0 

4 lzMAl>\z< < , IB^S 5 0 4 <D%gBsfc : &fem$ J tkZ> Z\ Zitf~e%& 0 

iSSH^^S 5 0 3 \ZN&mi)VtZ> t. m&ffi.O^ZW&K) 

20 xa-fctsn. R^frtsKtazmmz&z., ^o^^, tB^-r^^fc, fg 

5 0 3 JCN^^inLTfe^l/io 

ISli^l 5 0 3 ©MJ##^i£M^ifc^&^;fcgK 

25 3 commit 0. 2nm£(W$U^ £fc, ^tMl5 0 3©|| 
Jp^/p^i, fH^S 5 0 4©^^^${E3i-r^^im«ci;D^:#<^^>^ 
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iiM^i 5 0 3±i:, wH^ii s o 4 &mj$tz>o mmm5 

5 0 4lt BB ft JB 5 0 4 £*J5rf £7C*£^tTX>rSy ^ U >#* — >fy h 
W^tfAr^feKfiA r - N 2 M^#X#H^C*TX A° y $ U 

iai!5 0 4^Mt^IgT^ Ge a Sb 2 Te a + 3 
IBfc&^Tki, ate, 2^a^2 2$lfct, ) <D7*n«; 9 V > >f& — 

m<omm<Dmmm5 o 4«, tftf-Ai o ©iitiaoTmt 
«t*jwffi©^fe»[ caff*. t^nt^fc) 3&t*fls-r*#»«ffl^* 

Hifflftfcte, Ge a Sb 2 Te i + 3 l:*^T, a & 2 «fc t) V>*£\ & 
a«2^±T&S££:ai0£L^o a^2 2 ( J;^f^ 1 ft 

25 att2 2KT?*5i:t^SbK 

SB&J15 0 4fct*n§Ge ©— g|5£S n Tilt 3 31 £ fed; 
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■oX, 2 ZlzmghfcMm&mmtE^Z Z. tWX^Z, (Ge 
-Sn) a S b 2 T e a + 3 £^fBT^> ate, 2^a^2 2$ifctrt 
*W$tK SB£iJl5 0 4Cttn5S n^CD^WfJ^- (EC 

£fc, IB^jB 5 0 4(C^*n^S bCD- §B£B i TfitS H £ \z£ 

10 , (Sb-Bi) 2 T e a + 3 tmmxg, a te, 2^a^22§litt^ 
£*W3:H^. IS®® 5 0 4 HtStlSB i M^O^WfiJ-B- 

<, ^H-fbiiS 5 0 L;#>L&a$£>, busk:, *&fifcffifgj&« 

f£ < & D #lfffi©^fei4^ilTt5 t^5Itfe4C§. c CD c <*: ^ 
15 S> B i m^cD^WfiJ^tt, 10gf%*M§:t«LK 

IBftJB 5 0 4 fc^Sn§Ge (D— g&£ S n S b <D— g&£B i tl 

H ( Ge -Sn) a (Sb-Bi) 2 T e B + 8 £3H3T#, ate 

, 2 ^ a^ 2 2 S^fc-T^idW^b^o i=fc, SB«J1 5 0 4fcN&SS 
20 SnT^i, »?)3ib*#»IAtt1SI**I^±*rSfc«>, WBUjl 5 0 4fcN£ 

BBM 5 o 4©ttj*a«irr#sfcttftffcbfc< <&5©t> ibus 5 

0 40lj|tt6 nm^±t*§Jlt^Sl^, IBIiJf 5 0 4 © 

25 f3i*/I 1 0 4 ©Jg|J¥te, 1 2 £ <h#W * LV>. 

ibm 5 o 4±iz. fBsmm^m 505 £^/&-rs„ 13^1 
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&m 5 o 5 a, m 3 mmfom 503 ^m^-r^Ttm^ts^^ y?v> 
mm 5 0 4-v©5fe®iR^i¥^i^J6§{i6^, mmm'&<DKummi&jz%< 
mm 5 0 4 ^n-rsf&it&wrso ^3^15050^ 

M3SI«^« 5 0 5 (DMmtLX\t, Hf0 2 t)b<«Zr0 2 ^5I 
10 fc£*l£4>&< ife^ftl^-Ot, Si0 2 iCr l 0 8 i7yft*t* 

#tr»4Ts<» - 7 v fcwmttm &m c t w-c & %> . 

Z r O a RtfH f 0 2 ttJ»/S*t2 7 0 0 1£&±®iSn«j6 3 
«K iltl^0t«$l3ii#:i 5 0 5 fcfflt^fc«£\ |B»0D|»fc:S& 
3^«#® 5 0 5#*»#LTflB»JI 5 0 4 tlAt-& pJIB1£#$4>& < t& 
15 bfc^T, ZrO 2 Sfe«HfO 2 Sl3il#:l 5 0 5l;ffll^ 

ms&omMifc&wm'tzfcm) ssk, ib^«5 0 4cd^^ 

, IB»l«ft*fl58e>S^i:3&«T#*. ^±m^M(Dy yih^} (CeF„ 
25 ErF 3 , GdF 3 , L a F 3 , T b F 3 % DyF 3 , NdF 3> YF 3 , Y 
bF 3 ) 7KtCT»7?ffinfcBStt&^rrs. flrfc, LaF 3 ll ffijft 
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wmi 5 o ox:tm%M<, ffi#&&\,*<Dn. mnftmizM'&'t %>7v 

kfn&4»&< tt>- oi, S i0 2 tCr 2 O 3 £ 7 yikffit &M&Vtc 
5 life, Si?«:«Djgb«€rift^ttliti»«ttSW-rs^3SI«#S5 

m3mmi$m 5 0 5 fci^fctft* - 7 yftft**rtttt, (h 

f 0 2 ) A1 (S i 0 2 ) B1 (C r 2 O s ) C1 (7vitW) 100-Ai-Bi-c 
! (mo 1 %) (Z r 0 2 ) A1 (S i 0 2 ) B1 (C r 2 0 3 ) C1 (7 

10 yfcfa) loo-Ai-Bi-ci (mol%) ^:^fH-e#§o C©J§£\ Al, 
B 1 RZ$C 1 10^A1^50, 10^B1^50> lO^Cl^ 
5 0, 5 0^A1+Bl + C1^9 0*ifct^tfc,k0, IS^S 5 0 
4 i©^*fe(cMtlfe^3M«#:^ 5 0 5£f£§gT#, J.'P&jfrfclftt) 

15 #L<«* Z r 0 2 R^H f 0 2 *>6gtfn5^< tfe^n^O 
mm (A 1) ^lOmol X«±fr*^S»^:»0 3gb»*ai^tttB 
a*#£ft, 5 Omo 1 %£(T(!:t§tl3iifti 5 0 5 <hfBfiS 5 0 

Si 0 2 ©^S (B 1) & 1 Omo 1 %^±ttSt^i 

20 Djgb##m^-'i4fg^^^n, 5 omo i %&sTfrz>tm3mmfc 
1505 £mmm 5 0 4 ft ±s-tt- 5 « 0 c r 2 

0 3 ©2t^ (CI) £1 Omo 1 %^Jb£T & <h|g 3 ft«#:Jf 5 0 5 i 
1B&J1 5 0 4 Zi<Dmm&&fa±i£1kZ Z. 5 Omo 1 %^_t<h 

?%£&ffftemvfehm%m%.®imtfn*>tiz>o 7 mm (10 

25 0 -A1-B1-C1) It lOmol^6 5OmolX0tHT& 
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to-yyfctou&wfttt* $& i mmfcm 501 \z%m^%>z\t&i?&z>o 

5 8Bft« 5 0 4**«gfiffiT&*«-&£:#,§|R 

^©g^TiftenSo ftRflJHitiEa 5 0 6 JB*f*««SE<, it^K: 

io — ftwfc^, MMtffi-e&zm&oftmm 5 o 4<Dyt®c$Lm (Ac) a* 
> #Minffi-?:$>z>M&<DBmm 5 0 4 <Dyei%w.m (Aa) <to ! b^:^< 

&3 ( A c > A a ) &5\zmWiTZ>o M%.\*> Ge-Cr, Ge-M, 
Si-Cr, S i - Mo £fcteS i -W«0*S»T?*5Ge^S 
i Te-ft^, fcSWSTi, Zr, Nb, Ta, Cr, Mo, W 
15 , SnTe, PbTe^O^ift©^!, MiR^iM^^l^ 

&\z, ytm^miEms 0 6±\z, K&ms 0 7£^/&T3o kmis 

KMm 5 0 7 ti yt^miztem&m 504 ^zm^n^ytm^m^ 
20 sat, HBits5 0 4i?£Cfc$&&m^friz&m%i±T#mn4ti>^ 

Sltl 5 0 7 OWiLT}j;, fll^fcT, AK Au, Ag, Cul© 

1 ^&fzttmik<Dm<D?fim&muVt£A 1 -C r , A!-?!, Ag 
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-Pd, Ag-Pd-Cu, Ag-Pd-TiWMM^Si 
£(±0<fc5lcS«5 0 l^MttJf 5 0 7 ST 

mKmmkmmm<Dmmmm&m^z>z\t&x&. y?v)vm 

io (Dmmmm, mm^-f, mm^^m^m^^z\thx^^ a 

^fe, ffiMt&^f&mit, mmm 5 4 tig 3 mm$-m 5 0 5 1 <Dm\zm 
m^nxh^o zwrnstt, m 1 5 izmtm m.mmmfcs 7 \z 
15 , 'it#«5 2^\ u-if^-Axum^^m^mm^nrc. mimn& 

85 0 U.I2 5 0 2 , BBM 5 0 4, jg^^^^ji 5 0 8, 

jg 3 mmfcm 505, ^s^^hes 5 0 6 %.z$K$tm 507 ctm$ 

frl&„ ^H^j&JItej;, IB^JB 5 0 4 2 WMlfcM 5 0 2 RtK 

i3ii#i5 o 5 £m\z^n^nmwznx^xb&^ 0 z.<Dm&\* 

20 , m 1 6 K^T'lf 12 5 8 <D£5 \Z, m^M 5 2 j&t, U — if tf — 

AAit#j^e>jii^«B$n^, iiit#i5oi ( ^2^150 

2 , ig^^^jB 5 0 3, f2^S 5 0 4, ilSifl^j&JI 5 0 8 , W, 3 SI 
S#J15 0 5, ^©JRfctlEJf 5 0 6&tmitJl5 0 7 fcT^J&2*l3o 
^©^^(D^-g-, fB^Jl 5 0 4 ©M®fcigJIM£^Jl/^IgttSnT^;g) 
25 CDT, i^#J(Z)^^Yb^^« 5 0 3 , 5 0 8 iCioTlBtl 5 0 4 ©MI 
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i&m 5 0 8it mm&Qif&m 503 hmm<D%k<DMn&m^zz\t&-c 

0 iii^^i 5 0 3 t^ifei 5 0 8 1 mvumizT 

5 o 

fg 3 5 0 5 <h^©iKMiES 5 0 6 £ ©IBJteH 4 

JS 5 0 9 £i£ttTfcJ;V>, d EI 1 7 fc^i"1f#fB^«#5 9 

(Dip}-, ii!5 2^> V—*f tf-AAItfi!l^e.Jg^jl$nfe, n 

1 MttA 5 0 1, ft 2 SfllteB 5 0 2, ftf||&£j$ji 5 0 3, fB&jf 

io 504, i3 mm&m 505, fg 4 gt«#ji 509, ^mmiejs 5 0 

6 IkZfKMM 5 0 7 HTM$tl§, 

ai4««#ji5 0 9\ts mimmfcms 0 1 t^m©^tg€wrsji 

^a©m©#^^fflnItgT2fe§o iAH (ZnS) 80 (S 
i 0 2 ) 2 0 (mo 1 %) &m^Z> ££/^T#3o (ZnS) 80 (S i O 
15 2 ) 2 0 (mo 1%) ^®*fr^^Wb, j&M^t>j§<, 

^4it«#s 5 0 9 tmmm 5 0 4 toraKw^ 3 stm^s 5 
0 sfimnznT^zox*, ^4i«fti 5 0 9&s &^t$m&~e&-D 
20 TfeF^M^vi 0 mi 7 \z*<~rmmmmMfe5 9\z, ^^m^mm 
&mmm 504 in 2 ^®#/g 503 <h<Dp B T^©^.^^6nrciii^-ra5 

$Zmm 5 0 4 £fg3^«#:/i 5 0 5 £ <Dffl\Z<D&mir e»nxv^T 
£fc, SB^®5 0 4 £fg2ij!m#:S 5 0 3 &tffg 3 ijt«#:Jl 5 

o 5 t<Dm\z^rn^nmn^nx^x% <£v> 0 
25 z\z.x\ *mm<Dmm<Dmmizmmfc5, 57, 5 8, 5 9<£>faM 
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5 tf-Al 0Si«/S»7-fcLTIEftJi5 0 4 ©SrSffifcJIBftl^ ^#^3 
10 IB^^ff "5 ZLktf-V&Zo 

a 1 2 o 3 ^ot7$^is, s i mm.. *fcttcui©§i#s 
o n t & bjt § o 

TSB«« 6 2 2&tf ±SB«« 6 5 gB^Ji 6 2 Jfctf 6 4 
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i4^i6 3<Dwmte. mmo&m 1 -vm.mvr^m^m^^m 1 03^ 

ih^m 6 3 r^^^^^s 6 4 ^ti^nmmomm 1 tim l 
10 rzmmm 1 0 4r^^^^^ji 103 (Dm^mtmmo^^m^. 

Tg&ttH6. 2#L££_tg&m@6 5 \Z\t, Al« Au, Ag, Cu 

it^fd^^it^X/ly^'J hit, X/^y&V >tf 

20 9 2 {C^ViT^HJT^o *m£©^^{C43^^«^;WItfgfB^S^^« 
9 2H mn^8 7 ^tt, 'lffgfB^«#:6 im^fiDtC^^^tl^o 
il(Z>mMtfJ'lifggBgiS£=gfi9 2fc£D> 'li$gf3§M#:6 ©T^li6 

2 t±gu«@ 6 5 t (Dmizmmz ntcmmm 6 3Mit^i 6 4 

25 T^^$n^„ &fc, mmm 6 3(Dn^ihiz^^>t&irim<D^t^^.mT 
%>tz.®\z. Tunms 2 t±ffimm 6 5 of b ic7< ^^9 1 ^ltj® 
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B*«6 3**#ftKffi©»'&©J£ttttfcr a, BB»S 6 3 £t 
10 &M,m?<Dl&&imr c L-TZt, ra>rc<h&&o bfdbt, 

15 §. 8£CtttiMK8B&&# 7 <D&*=EV±)l,7 1 fc«, ^/h^^^'If^fB 
®j*{*6 tra*li©«Sj^3&«^j^$tlTVi-5. ^©^^EH-t^W 1 ^©flf 

*©iHen^tt, y-Fn? 2Rtxtf^/ h^7 3 *^n-?n— tpitje-r 

20 mM&^l>rc.%<DT*$>2> 0 8B1t=g!«9 3 te, m^Wlf ^IB^iK# 7 i, 

*^W1fMBffi«iSM*: 7 ©>7— HH7 2SlXSMv YUl 3 *«*n*n»3t 
&*©*^EU-iz;i/7 1 ^©1f^©|B^HP^^ff 5 ££a*T#£ 0 
fBl£=gj@9 3 £ fe/i;|/XH9 6 £*£irL$!l5£g§ 9 7 £ 

25 £^-tr^gBiug§9 5 tmm,mizmmTz>z.£iz&io, mmmmmmmm 
&7 ^(Dwm<Dmmm*k&ft? ut^tt 
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cmmmi) 

mmm 1 t«> m 1 ©timffieaM* 1 &ji@££j£ji 103 

10 eufctt, mgk&<kj&m 103 0#&;Pft&&iMflBftiKtt 1 ©i^->y;v 

if If- A 1 0&&<&«><Z)3grtfl| (I$2 0nm, h5y^Ky?0. 

15 3 2 /im) *«»fi!lSnfc#'J*-^-h*S (Ml 2 0mm, J?$ 
llOOwm) ^ffljtbfeo fit, *©#y# — bXtR-hfc, 
SltJBl 08tbTAg-Pd-Cul (J¥£ : 80nm) , #®« 1 
0 7 tlTA 1 M imtS : 1 0 nm) , i4ft#I 1 0 6ilTZn 
S-S i0 2 I (f$ :^2 0nm 4 ZnS:80mol%, Si0 2 : 

20 2 0mol%) , $3 MMfcm 1 0 S tVTS i0 2 -Cr 2 0 3 -Z r 
0 2 JI (JP£ : 5 nm> S i0 2 :25mo 1%, Cr 2 0 3 : 50mo 1 % 
> Zr0 2 : 2 5mol%) , fH^« 1 04ilTGe 22 Sb 2 Te 25 
M OPS : 1 0 nm) , J@il&£/$J| 103 (J¥£ : lnm) , f2i 
«#jg 1 0 2tL/TS i0 2 -Cr 2 0 3 -Zr0 2 |(I$: 5nm, S 

25 i 0 2 :2 5mo l%,Cr 2 O 3 :50mo 1%, Zr 0 2 :2 5mol% 
) > W, 1 101tlTZnS-SiO 2 l (i$:!560nm 
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. Si 0 2 : 2 0mol%) fcJBJfcX/ty >^fefc«fc o Tiilfc 

— — h>/— h (Iil2 0mm, JP£9 0jum) 

0 1 ll^fblilg^fS^tiiioTMiS^&Mlfc©^, & 

ofeo ^±©j;5l:LT, 1 0 3 (DttmW^fczm&W 

*4, ^neojl^tt, ill4 0 5 nmW^T, BBftJl 1 0 4 ftf&Hfl 
S^fttl 5^R C ^2 5©ffiBBrtfcJK*S«fc'5fc, IBftJl 1 0 4 

15 Rtt^R a (%) ^T^£/ctf 0 . 5^R a ^ 5©*ESl*|lCiK*S«k5fc 

1 3 {C^T©fH^S^^g8 1 £/BV>T*8*$s&«!j£Lfc. £©<h#, 

tf If — A 1 0 0 5nm, tt®ls>X8 2 ©Iflnifc (NA 

20 ) ttO. 8 5 , ©1f>:7\n/©»jgaf$4 5. 3m/stfcttl0. 

6m/s, Ig7-^1«0. 149/imtlf:, ffiM8l4^;P- 

$8*2(5*4, 0SP p tP b ©HTVt<7-^it, ( 1 - 

7) fl^-e?-!?S0. 149jtim(2T)<£:0. 6 7 1/im (9 
25 T) ©«#«RD^;P-^fc»i»XS|Bftb, 2Tif$9Ti^f 
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U (1-7) f^TT-^SO. 149/im (2T) *50. 5 
5 9 6 um (8 T) StO ^ >^Af§^£ ^ U U # 

Oi«^ - - i: ©¥^i^ y mtzttv 3 %*t#n-r& 

% tftf-Al O*^0P p iP b ®F4-eA7-flb, (1-7) & 
i^ST7-^lO. 149/im (2T) *6 0. 5 9 6 /im (8T) 

15 &T<D7>y&m^&mv?f)\'-zf\zmmftmv, m^m^mmi o® 

MJg2 0 %(D^#TfIMtIM«{C 1 0 OPfMBU fBftbfc{t#£l 
fB^bfeif -5t£ 10 0 Bf ra^BLfc^fc 1 0ifiAfcf©i^>^ 
'lifgfSS^# 1 ®&il&&j£ja 1 0 3©*mt* HtfgfE^#: 1 
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10 



(mi) 



3m/s) 



No. 


un 


(dB) 






*f*tt 


1 -a 


BiDy 


-35 


10000 


o 


o 


1-b 


TeDy 


-35 


10000 


o 


o 


1 -c 


BiTeDy 2 


-35 


10000 


o 


o 


1 -d 


Bi 2 TeDy 


-35 


10000 


o 


o 


1 -e 


BiTe 2 Dy 


-35 


1 0000 


o 


o 


1-f 


Bi 2 Te 3 


-35 


1000 


o 


o 


1-g 




-30 


1 0000 


o 


o 



15 (« 2 ) 

.. (ilglO. 6m/s) 



No. 


&m 


mum 

(dB) 


tttl(lHl) 


8BS 




1 -a 


BiDy 


-30 


10000 


o 


o 


1-b 


TeDy 


-30 


10000 


o 


o | 


1 — c 


BiTeDy 2 


-30 


10000 


o 


o 


| 1 -d 


Bi 2 TeDy 


-30 


10000 


o 


o 


1 -e 


BiTe 2 Dy 


-30 


10000 


o 


o 


1-f 


Bi 2 Te 3 


-30 


lOOO 


o 


o 


1-g 




-20 


1000 


o 


X 



25 Z<DlfeM. mB*Wi*kj&m 1 0 3/OSDy £#3;t\ t£*©B i-Tel; 

T^^$nfeit>y;p i - f (Dm&izfe, &mm&&z.mmtf 1000 
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*iTHfc^U->:/;H - g®^|;H H5SS10. 6 m/ s ©i^ijgiii 

«#tfe*.leHRfe 10 0 O0t^trasa»oL &H&£/$ 
5 S 1 0 3 CDy - a, 1-b, 1-c, 

- e fcO^Tte, &£&5. 3m/s ©ig^M h (D^^T , IftM 

10 ^iiM110 3ibt> B i *&W:Te ©4>fc< o 

D y&*V©M 1 £4>&< t«b— :3#tr;*ffi, RtfBi (Ml) Ss& 
teTe (Ml) ©£J>fc< tfc— o£#tr*m, MiTe (Ml) 2 
, B i 2 T e (Ml) , S&fcfcB i T e 2 (Ml) <£>4>&< th—D^ 

mm&m^fcm&^%mm<z>mwi%:ft~Dfc.£z-z. mmms. 3m/ 

15 s (Di&ifcmU— h©i^Tt), ?^j§^ 1 0 . 6m/sOilfeIk-h0 

EI2 0lffgfB^^#:l 4©«fc-5t-, H§I^110 3^fi 
1104 <hH3 1sfm#Ji 1 0 5 i#ffi(C@3i$nTt^f^t, 0 3 © 
20 1ft$ftBtik&# 1 5 ©J; 5 IcgBftJI 10 4 ©M® fc«gJM*£j&/i 10 3, 

(^J£0»J2) 

25 |^0!|2Tfc£> 0 7©ttfaia»ttE#:3fc*^T, IS^M12 0 3 
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12 0 3, BLtX^^^^^]l3 0 3(7)#*4*m^§1t#fE^^#:3(DU- 
5 ©fjffgjf 3 2 1 ^l2©1fil 3 2 2 ^n-^n©^5fe^> fB^»^m^. 

If fcf-A 1 0 *m< frtbomnffi 2 0nm, h^y 2 tfy^O. 

3 2 Aim) ^^^$nfe^U*-#^- (tgl2 0mm, 

10 1 1 0 0 Mm) ^rffl^bfc, f IT, -^©^U h*m±fc> 
Sit® 3 0 8 ilTAg-Pd-Cui (J¥S: 80nm) , #MJB 3 
07tLTAlI (JP£ : 1 0 nm) , I411#I3 0 6 i:UTZ n 
S-S i0 2 I (f^ : 22nm, ZnS:80mol%, S i0 2 : 2 
Omo 1 %) , %$3mnfam 3 0 5 tbTS i0 2 -Cr 2 0 3 -Zr0 2 

15 M (J¥£ : 5 nm, Si0 2 : 2 5mo 1%, Cr 2 0 3 : 5 Omo 1 % 
, Zr0 2 : 2 5 mo 1 %) , IB^g 3 04£LTGe 22 Sb 2 Te 25 
M (J¥£ : 1 0 nm) , 303 (J¥£ : lnm) , I2i 

H#JS 3 0 2 tLTS i0 2 -Cr 2 0 3 -Zr0 2 I (J¥£: 5 nm, S 
i0 2 :25mo 1 %, Cr 2 O s : 5 Omo 1 %, Zr0 2 :25mo 1% 

20 ) , m, 1 ®fm#JS 3 02tLTZnS-SiO 2 l (J¥£ : 6 0 nm, 
ZnS:80mol%, S i 0 2 : 2 Omo 1 %) ^JUM^XA «/ ^ U > 
^lapTilbfe. ^4ii^i 3 0 6 RtKSfl 1 itHttJl 

3 0 l<E>JgiJ?te, -?hV#xmzm^<mmz£fy, tS4 0 5 nmi: 
&<^T, I3#S 3 0 4^^^^@(D<h^(D > Slt^*^fE®S 3 0 4#t#H 

25 5t*S©£#©^tt^*£Dfc*#<, ja^WH^® 3 o 4^m^m<Dt^ 
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"AlZ, »l«|«fl:Ji3 0 l±fc^*«{btt«rffi*Jfe*b, *<D±\z 
(^2 0nm, hyyZVy^-O. 3 2/im) WbfcS? 

-z> T, l/-iflf-Al 0£*<3grtfl*j&*S&l©timJf 3 2 1 #U;i^£ 

*■©«, ft¥#HlJ13 4©±fc, S)ifiII 2 0 7 tLTTiO 2 
i(S^:2 0nm), SMS 2 0 6<!:bTAg-Pd-CuI (J5£ : 

10 1 0 nm) , ^3il#| 2 0 5 tlTS i0 2 -Cr 2 0 3 -Zr0 2 
M : lOnm, SiO 2 :20mol%> Cr 2 O 3 :30mol% 

, Zr0 2 : 5 Omo 1 %) , 8B&JI 2 0 4tl/TGe 22 Sb 2 Te 25 
S (JH£ : 6 nm) , ^H,$C£/&J1 2 0 3 (JH£ : l nm) > £ 2 gfH 
#JI2 0 2 tbtS i0 2 -Cr 2 0 3 -Zr0 2 l : 5 nnu S i 

15 0 2 : 3 5 m o 1 % , Cr 2 0 3 : 3 0 m o 1 % > Zr0 2 : 3 5 m o 1 % 
) , II mn&M 201tlTZnS-S i0 2 l (IH$ : 4 0nra, 
ZnS:80mol%, S i 0 2 : 2 Omo 1 %) * Jlg&X A° y ^ U > 
^(aotilbfco ^-©m, ^^«<titt#lli^mi^«#:S2 0 
l±^m^rb, #U5t7 — hv"- h (1112 0mm, )l$90/i 

20 m) $Ilii#l2 0 1 \Zf&mis®fet£&2>Z.£lZ<}:*DTi%-~'frffim 

^bfeo mmz, %2 ommm 3 2 2 ©ib^® 3 0 4 ©£®£*§iHfc£ 

t§HJlftIg^, ^10ffil3 2 1 ©fB^S2 0 4©£®£i»£Mfc; 
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«koT, mmtammfc3<Dmi <Dmmm3 2 1 x.z*m2<Dmmm3 2 2 ^ 
zmfevtca mmm&5. 3m/ s <Dm&<DmM$gM:*m3 \zmv. m 

It^lO. 6 m/ s (Dm^O^m^m^^A lZ7sk-f 0 fete, IB^## 
(^3) 



(3Sil&5. 3m/s) 



10 



No. 


tSfSJfNo. 




(dB) 








2-a 


mimmm 


BiDy 


-32 


10000 


O 


! O 


mzmmm 


BiDy 


-35 


10000 


O 


O 


2-b 




TeDy 


-32 


10000 


O 


O 




TeDy 


—35 


10000 


O 


O 


2-c 




BiTeDy 2 


-32 


10000 


O 


O 




BiTeDy 2 


i -35 


10000 


O 


O 


2-d 




Bi 2 TeDy 


-32 


10000 


O 


O 


M2mmm 


Bi 2 TeDy 


-35 


10000 


O 


O 


2— e 




BiTe 2 Dy 


-32 


10000 


O 


O 


mmmm 


BiTe 2 Dy 


-35 


10000 


O 


O 


2-f 




Bi 2 Te 3 


-32 


1 000 


O 


O 


mzmmm 


Bi 2 Te 3 


-35 


1000 


O 


O j 


2-g 






-27 


10000 


O 


O 






-30 


10000 


O 


O 



20 



25 
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<*4) 



(»^10. 6m/s) 



5 



No. 


ffifB«No. 




(dB) 








2-a 




RiDv 


— 97 


1 oooo 


o 


o 






— so 


1 oooo 




o 


2-b 


££ 1 IS 
SB » IH WIH 




— 97 


1 oooo 


o 


o 






— on 


1 oooo 




o 


2-c 




BiTeDvo 




1 oooo 


o 


o 




BiTeDy 2 


—30 


ioooo 


o 


o 


2-d 


mimmm 


Bi 2 TeDy 


-27 


10000 


o 


o 


mzmmm 


Bi 2 TeDy 


-30 


10000 


o 


o 


2-e 




BiTe 2 Dy 


-27 


10000 


o 


o 


m2if®g 


BiTe 2 Dy 


-30 


10000 


o 


o 


2-f 


mitten 


Bi 2 Te 3 


-27 


1000 


o 


o 




Bi 2 Te 3 


-30 


1000 


o 


o 


2-g 


mmmm 


&SL 


-17 


10000 


o 


X 


mzrnmrn 




-20 


10000 


o 


X 



15 m&&4a&m 2 0 3^1^13 0 3#Dyst* 

&V>tf->:/;i/2 - f »?)3gLS€rSi^HtlB3&Ji 0 0 oiat 

20 tt^+msciWoft. ig^M^l 2 0 3R^it4^ 
€ 3 0 3 <DmJj\ZD y^SnSt>7";i/2 - a, 2-b, 2-c. 2 

- dR#2 - e iz-D^xit, mmms. 3 m/ s <D{&mmu- h<Dm& 

Tfc, ilSl 0. 6m/ s (DilSI!/- 

25 t^to^ofco 

it£!i;f££/&Ji 2 0 3, 3 0 3 t IT, B i SfcttT e (24>&< 
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tt)-OtDyMOMUS^<i'b-Oi^^ < Bi (M 
1) RtfTe (Ml) <D'J>fe< 0&^tf*N*K &fc\Z, B i Te 

(Ml) 2 , B i 2 T e (Ml) ElIXB i T e 2 (Ml) <D'pt£< tfe — 

5 3my s (Dj&^mU—hCDm^h. 0 . 6m/s ©i^fejil/ 

EI 8 ©MfBi^ 3 5 <2£-5 fc, 2 0 8 #fgBftJg 

2 0 4£S3gf«#:Jl2 0 5 iOlMSfcBBIBSn, £M^I3 0 9 
10 **IBfifcS3 0 4 t^3SI«#ig 3 0 5 t©PfltdSB$nTVi5»-&^>, 0 

9 ©fi?$iiB«j«# 3 6 ©J: -5 (C> IB^S 2 0 4 <DffimiZ%£Mi&*kJ&m 2 
0 3, 2 0 8*Jfil«n, I3il 3 0 4 <Z)MIiC^H4^I 3 0 3, 

3 o 9 fimmznT^%m&\z^^T%mM\zy->~j')i'&fcmi>, #u- 

(^«J3) 

^M^I3-e«, 01 0©«$ftK»«M*4te:fc^T, fg 1 ©If 4 2 

£f£Ji 2 o 3#*WSfc£l}->:? > ;i'£f£!gb, ;/;wc:ov>t, fit 

mtmm&4(Dm 1 ©'ii#g«4 2 ^n^nci**, tsart^*.® 

25 IftT-Al 0£2»<fc*©fgrtifc («S£4 0nm, h^y^tfy^O. 
3 4 4 /zm) j&*JB/fc$nfc#U (ItS l 2 Omm, JP 
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£ 6 0 0 /im) fit, ^0#'J*-^*-hSt±^ 

M 1 201tlTZnS-SiO 2 i 40 am, Zn 

S : 80mol%, Si0 2 : 2 Omo 1 %) , ^2ii#:i2 0 2 L 
ITS i0 2 -Cr 2 0 3 -Z r0 2 l (JS£ : 5 nm, Si0 2 : 35m 
5 oU, Cr 2 0 3 : 3 Omo 1 %, Zr0 2 : 3 5mo 1 %) , ^H$C 
2 0 3 (J?$ : 1 nm) > |B®W1 2 0 4 ibTGe 22 S b 2 T e 2 
5 S (JP£ : 6 nm) , I3il#:I2 0 5 tl^XS i0 2 -Cr 2 0 3 
-Zr0 2 l (|$: lOnm, SiO 2 :20mol%, Cr 2 0 3 :3 
OmolX, ZrO 2 :50mol%) , 2 0 6 tlTAg-P 

10 d-Cul (f$ : 1 Onm) , j£&4&flfl£EJI 2 0 7 tLTTiO 2 i 
(JP£ : 2 0nm) ftlUfcX/t y * U >^S£fc<k-=>T^S bfco 

(®S 12 0 mm, J¥£ 6 0 0 u m) £j£&4MHSEJB 2 0 7 

15 ^»£J!lftLT«g<fb<*13\ 8fl4 4tUc. 8fi4 4 

£^LTjti»f|^Jf 2 0 7 £^3--g&4 5 £&e*£1±fco ftfc, 

it, n&&9u&m 203 >y;i/£§mufc„ 
**M«fc*^Ttt, ^^m±^M2 0 3<Dumthxmm^\2 

J;oT, ft 1 ©1»*»4 2 WB^##m^IH^, IB^^#'I4 

if tf— A 1 0 <D$tfite4 0 5 nm, n^)U>X8 2 (H 
25 1 3#E ) ©BI3P8C (NA) ttO. 6 5, 2lI^B#©it >y;i/(Di^5im 
te8. 6m/sifc(il7. 2m/s , SSST — ^ftteO . 2 9 4 ym 
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£<&asm* mmm2tmm. issn^c^s 2 o 3^b i%.zsre 
bi 1 1 (D'it#tB^4 6 id, mmm£.j$m 2 0 8 ^ib^ 

12 0 4 t!3if#:I 2 0 5 £#®K@EB£nT^3i§^> HI 1 2 

(Dmmm^m^4 i <d&?\z. §3g&jf 2 o 4©i®iiieiM^i2 o 
3, 20 8 ^mm^nx^^>m^iz'D^xhmm\zD->^'jv^^nv, 

^iss#i i ~ 3 (Dmmummfomzmm 1 o 4, 204, 304 

j&5£G e a S b b T e 3 + a , Ge a Bi b Te 3 + ^mZftZttm. 
15 Ge a Sb b Te 3 + a ©Sb©-*^^BiTltLfcGe a (Sb-Bi 

i^c^^tfe, 1 ~ 3 (Dm&tmmoim^mznfro $e>^ 
i^<&D-Tir?\ ^$?^tB^^^^#e»nyco £fc> 2^b^4©*§£- 

(H;BSM5) 

hm^j 1 ~ 3 (Dm m.tv$ii&i£<Dmmm 1 0 4, 204, 304*, n 

25 « (Ge - (M3) ) a Sb b Te 3 + a> ( G e - (M 3 ) ) a B i b 
Te 3 + a t^$n§W, (Ge- (M 3 ) ) a Sb b Te 3 + a <D 
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S b<D— g&£B i tl^lfc (Ge - (M3) ) a (Sb-Bi) b Te 

«k D ft £F 75: IB m m * & A 14 ft g 6 n fc o 
10 (HiW 6 ) 

mmm 1 ~ 3 (Dmmzmmfavmmm 1 0 4, 204, 304$, 1 

ffcaS (Ge a Sb b Te 3 + a ) 100 _ c (M4) c , (Ge a Bi b Te 3 + a 
) 100 -c (M4) c -V^n^>Un> (G e a S b b T e 3 + a ) 10 

0 _ c (M4) C (DS b<D-U&B i ~nWmi>Zi (Ge a (Sb-Bi) b 
15 Te 3 + a ) 100 _ c (M4) c TS$n§^MT^^b7c«^^OViT, 

M4tUTfl Si, Ti, V, C r , Mn, Fe, Co, 
Ni, Cu, Se> Zr, Nb, Mo, Ru, Rh, Pd, Ag, In 
20 > Sn, Ta, W, Os, Ir, Pt Rtf A u 5 ISns^ft; < £ 

25 ft#fclB«#*lfe*ttftBa*1#&nfc. 

(mmm i ) 
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mmm 1 ~ 3 <Dm$&ummfc<z>mmm 1 0 4, 204, 3 0 4§, 1 

(Sb d Te 100 _ d ) 100 _ e (M5) ^^tl%ttm&m ^XMJ$ 

5 mUcDm^m^nr^o fo43, M5iLT^ Ge> Ag, In, Sn 
, Se, Bi, AuR^Mn^51tfnS/>^<ife^ftl^-^CD7C 

10 , &Btemmm%M?tm£&mztifro 
mmm 8 ) 

mmmi^3<Dmmzmmfo(D@iM l m3ij8.mi 0 3, 203, 303 
15 o^Tfe^M^>ii~3 <hi^^©^^^q#e>n^^\ i&Btm&i&moimm 

£0. 3nm^±t?ZZ:£\Z&Q. mmm<Df£mitfem%bMtf-t'ft\Z 
9 ) 

^JSM 1RZ$2 ©if $gfE£iJ&#:£, fB#jfl0 4, 3 0 4©!)?^^ 

i (Dm&tmmzmfevrco z.nz<D 
25 ^^(c^^Tfe^js^j i tmrn^^^m^nr^K mmm 1 o 4, 3 

0 4©m/P£ 6 nm£k±f?Z>ttZmm 1 0 4, 3 0 4 ©ijgiMM^fS] 
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fel^1£fcMJ¥£^fc£-frfc£ ^5, ffi&Jl 2 0 4©flHJ¥£ 3 nmPiii 
5i:*l©tai3 2 x ©jia**t**<fl£T"ft*r, m2(DlffgS3 2 2 
(^JE^ 1 0 ) 

njtm (Dmm&mmfcvmmmmmm 2 o 7 t i o 2 > zro 2 

10 , ZnO, Nb 2 0 5 , Ta 2 0 5 , Si0 2 > Al 2 0 3< B i 2 0 3 , C 
r 2 0 3 , Sr-O, T i — N> Zr-N, Nb-N, Ta-N, Si- 
N, Ge-N, Cr-N, Al-N, Ge-Si-N, Ge-Cr-N 

11) 

0©«$RfB®J8#©S«l 1, 2 1, 3 1. 4 1tili 
5 0. 8mm, )|$ 8 0 0 /imO^'J ^-^^-hSI^ffl^fc^C 

RHSteWjtbfc. ^n^o^to^TfeiWj i~i o ^inti©^ 

(«#]1 2) 

25 \z&z>mmk*mmvfco 
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SI5SI6 2tbTP t^Iil Owmxi 0/imTJI$0. 1 M m, IB 
6 3tLTGe 2 Sb 2 Te 5 5jtimX5 /imTl^ 0 . 1 u 

m> ^itM16 4ilTB i TeDy 2 IIl5 jumX 5 jumTJ? 
£3nm, Ig6tl6 5<hLTP t&Et5/tmX5/imTJ?$0. 1 

%.zs±umw. 6 5 icAu y- ki££^>5V >^b, eposes 7 
wit mzmmtkmrn 9 2kj;d, T§&mn6 2 t±^mm6 somizfo 

A°;VX«M9 0 ^X-f 9 ^ITil^tl, I3^« 6 3 

10 ©ffi^blC^fgiafit©^;^ TIStS6 2 i±^m@6 5<Dmz7, 

6 5©F B 1l:, |gi|iI2mA> A^Xtl 8 0 n s <Dm^A°;i/X £EPin bfc t 

15 &mM,n-ei&m.mytWi<D%, ™i6 2^_hgi5«@6 sow;:, mm 

10mA, A°;i/X"If 5 0 n s ©m^A^X^MUfci £3, fB^« 6 
/^l/^>y;i- ! fc|WlNF^f^^bT|W|#(D|^J^^fTofe <h £3, 10 0ns 
20 ZBMtffllzfe&htzfr-o fee 

£^T&, &§H^£j&J! 6 4^f3^Jl 6 3 (Dm£ktt:mm<Dfa±\Zilr-$-V 

(mmmi 3) 

25 mmrni 3~?\%, mi 4<Dwm~d>mmfc5iz~D^T. b i ^tcsmi 
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Affile bfe 0 1 tltft ifi^ 12 cm, jP£ 0. 6mm©#iJ 

Y^yZ^y^Q. 615/im, ^V-^f $^5 0 nm©XM7Jl/ 

5 i!5 1©i (7>F»5 5M^- ^SB5 6) ^USn&SS 
±{C, HI 1 ft «#JB 5 0 1 £J¥£ 13 0nm, %2 & tt#J| 5 0 2 
$ 2 nm, £rJ|&?£j$J| 5 0 3 1 nm, 1B&J1 5 0 4 8 n 

m, % 3 StmteJl 5 0 5 £JP£ 5 5nm, ^MMIEJI 5 0 6 £J»$ 4 
Onm, Sit* 5 0 7 £J|££ 8 0 nm£, ^CDjIi tJ£j&bfco 
10 S«5 1 _Lte7Bj£Lfctf$Ug 5 2 ff£ 
1 §f«#:Jl 5 0 1H (Z n S) 80 (S i 0 2 ) 20 (mo 1 %) ©XA" 

y^u >9*—#v h&m^TMmvrcio i2i«#i 5 0 2ii, (z 

r 0 2 ) 25 (S i 0 2 ) 2S (C r 2 O s ) 50 (mo 1 5*0 OZ-fy h£ 
15 gIiM1 5 0 3 H BiLa, BiPr, BiGd, BiTb, 

b i Dycx/^^u y?*?—>fv h^m^xmmvrco 

IBifcJf 5 0 4}tGe 8 Sb 2 Te t x ©X Ay ^ U — tf y h$ffl 

^T^bfc. I3it#:l 5 0 5lt ( Z r O 2 ) 2 8 . 6 ( S i O 2 ) 2 
s.6 (Cr 2 0 3 ) 2 1 . 4 ( L a F 3 ) 21 . 4 (mo IX) ©XAy^'J> 
20 99 — >fy h&m^Ti&J&Vrco yt$kW.ffilEm 5 0 6 Ge 80 Cr 2 
0 ©7/ty^iJ>^-^yhSfflrajJlfc. Kil 5 0 7 A 
g 98 P d 1 Cu 1 0^y^iJ y h&m^Tl&f&lsfco 

25 l:ioT^-Il5 4tllfir)^tfc, ^J&Bf©fB#Jl 5 0 4 

tt*ft»ffi*p*aoT?, sm5 i#j^e>w-iftf-A*fis«-rsjiifc 
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*mffimz&\,*TftMVfcDr>'7)l>&. iHS6 5 0 nm, NAO. 6 
oytmm^m^T. mmm8 . 2m/s, 20. 5m/s©##T, 7 
>^A«^©IB^^1 OlUffofeo ^>^Afff-^«> (3T 
5 ) A»0. 4 2/im, # < 1 1 T) # 1 . 5 4 umT^D, 3 T 

5 fc:|3V>T#« 4. 7GBI;liSt§. £ (£> £ 5 &fEifc£ 

0ii t? h )g b ft & v $ - w: , mm^-?on>$z?v?-tmiffii;y& 
io — to^p^e^y ^— t**. 

0. 5m/sl?©^-^5 60^7^-i^t, 1^>y;H 3- 
f IS^JB 5 0 4 IC1«;||&££/$JS 5 0 3 ibTSnTe 

15 £«»Lfc{*&gB®&#T?&5. 
OS 5) 



20 



No. 




*>J$— (%) 
(&UilJt8.2m/s) 


V'.y£— (%) 
(HiiJg20.5m/s) 


13-a 


BiLa 


8. 5 


8. 3 


13-b 


TePr 


8. 2 


8. 4 


13-c 


BiGd 


8. 4 


8. 3 


13-d 


BiTb 


8. 3 


8. 5 


13-e 


BiDy 


8. 2 


8. 3 


13-f 


SnTe 


8. 3 


9. 1 



m 5 «j; Y) , mMi&tkf&m 5 0 3 & b i ^tumm 1 £ ^m-mi-x^ 

25 mVTc^->Zf)ll 3 - a— 1 3 - eTH 8. 2 m/ s , 2 0. 5m/ 
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&±<D1&%:& D> B i iTC^M 1 tfrZfcZttmzTI&J&Ztirzffigk 
^1 5 0 3^, IB^Jg 5 0 4<Dlfe£i l fcmm*±%<'rZ><D-V. £9 

(HiM i 4) 

1 4tlt 1 3 T^b^:^-+I->^;U 13-a~13-f 

5 m/ s T^>^Aif ^(D 1 0 [HfB^^ff o fe» 

<DVy$ — \Z^^xm&mm m&m8. 2m/s) (Dm^tDfrMMls 
fee T-#-f a*;ke>s^ ^-te, IB^3t^^il^^£^< 

fca£>, $131^8. 2 m/ s & ill 1? 51 2 0 . 5 m/ s 
^teu ^SI8. 2m/ s <Dm&Q %z?y ?~-mtf&^£^Z_P>tlZ>fr 

MiMm. mm&2 0. 5ra/s) ©J»^(^^.?il^L^: 0 dfite, X — # 

^ $131^20. 5 m/ s £ D t>i^T£&H5IS 8 . 2m/s0$^J 

25 X$>Z>o 
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£ £ 1 \Z «£ o Till^ L fe 0 

b & h ^ y * \z m v mmrnx* ? > & a m^- <d i mmm *n n , <om ^ 

6) 



10 



No. 


*W 


($H^Jt8.2m/s) 


> >j / *—<»m.m%) 

($£SlJg20.5m/s) 
T— *-f/^U 
*— /*- ^fh 


14-a 


BiLa 


0. 1 


1. 2 


14-b 


TePr 


0. 2 


1. 3 


14-c 


BiGd 


0. 2 


1. 1 


14-d 


BiTb 


0. 1 


0. 9 


14-e 


BiDy 


0. 1 


0. 8 


14-f 


SnTe 


0. 0 


5. 1 



n\ZT$&Mi&£.1&m 5 0 3 ^^^bfc-y->7°;i/ 1 4 - a~ 14-e (Dfr 

&&fcm%mzi%ftmmzn?£^z\ti!)mmizftr£ 0 z\<d& 

5 fc, B i tTn^M 1 £^6&&#$*{CT^ilt££E£ja 5 0 3 £J£fijcL 

. ^ji^2 0. 5m/ s (FSj!^) <Dm-&<D&1ff ifcT — ts^n)V^r — A* 
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±<Dm%:iz^-r&?iZs b i tjtmM i ^^&^^^^^t^^^^^ 

1 5 0 3 14-a~14-e(t fiM¥&©#ilf|*B 

^7^o — S nT e Sffl^fcf>^ 1 4 - f l^^ttt, lift 

-<£>^#te5. l%£*€f<&ofc. Z\n*&, SnTeOK^fiVifc 
i^M^Tt^ViTig^^^^ 5 0 3 #»fl?LTIBfiUB 5 0 41: 

iAb> ib^S5 o 4\z^ffi,ffiw&&inftr£tbT?&%>t^X£>n%>o z\ 

15 ©1?, SfflSR^TTf ©fii^fefaftS 5 0 4 t^Ii^IAtS C 

5 o o mffl&xmmmmT&wvtc'&ozSy ^-<Dm^mMvrc 0 t— 

20 o iSMgti^TT 5 o omm^WLTct Bii7C*Mlt0i^ 
t>-^(Dunizx^m,^nrcmmm^m 5 o 3§fflnfct>^n 4- 

a~ 1 4 - e fcO^TfcJu §#mfOvy ^-[;^bTi^ 1 %£Al*]<h, 
V^+h>y;i/ 1 4 - f \Z-Z>^T%, *}r>7)V 14-a~14-ej;Dtt 
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5 e.T^§o 

Y), m&&$Ll&m 5 0 3 £B i iTC^M 1 ££^t?*m 

^J^* # < m tlT V>5 d £ *t«BT # fe. 
(^««15) 

10 1 5 *§iiM£j&Ji 5 0 3 CBiTe 2 Dy jgH 

il5 1±CMlHl{t JMfcWfcH 8lR«#l5 0 1tt, 
(Z n S) 80 (S i 0 2 ) 2 0 (mo 1 %) (DTsKy&V >tf&—5*y b 
^m^XmmVtco ^2it#l 5 0 211 (Zr0 2 ) 25 (Si0 2 
15 ) 25 (Cr 2 0 3 ) 5 0 (mo IX) <D7, A y # U >#& — i>' y h £/B V> 
TJBffcbfc. £rH&£/$JB 5 0 3 (1 B i 25 Te 5O Dy 25 0X/t^ 
x )>if K gB&JB 5 0 4H Ge 8 Sb 2 Te n ®XA7^'J> 

99—>fv h&m^xi&f&vxio m3mmfcm5 0 5 ii (z r o 2 ) 2 

8. 6 (Si 0 2 ) 2 8 . 6 (Cr 2 0 3 ) 2 1 . 4 (LaF 3 ) 21 . 4 (mol% 
20 ) OX/V^U>^-^hSfflraj«bfc. ^iftJRfc&IEJB 5 0 6 
H G e 80 C r 20 <DXKy?V >tf$-fy b&m^Tmj&Vf£o KM 
1 5 0 7llAg 98 Pd 1 Cu 1 CXA«^'J>^-yy h£fflV>T7£ 

ft^Lfcl^TOWl $fi6 5 0 nm, NA0. 6£>3fc#^£ffl^T 
25 , Hjfg 8. 2m/s, 20. 5m/sO|#T, 9 >^Aff -*t ©fBifc 

^ioiHifTofc 0 iijsm i 3 <Dm&£mm<D$kft-x*& 
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§o S7tct4, i^sM^i5 o 3(Dmm\zttir%mmm8. 2m/ s 

*V<D# 5 6 <Di?y? — tmmm2 0 . 5 m/ s X<Dtf)V-7U 
5 5 6 ©^>y ^-£^-To 
(S7) 



10 



No. 


IKnm) 


Vy$— (%) 
($£ilJt8.2m/s) 


(HilJg20.5m/s) 


15-a 


0. 1 


8. 3 


10. 5 


15-b 


0. 2 


8. 3 


8. 9 


15-c 


0. 5 


8. 3 


8. 6 


15-d 


1. 0 


8. 4 


8. 3 


15-e 


1. 5 


8. 5 


8. 3 


15-f 


2. 0 


8. 7 


8. 5 


15-g 


3. 0 


8. 8 


8. 8 


15-h 


4. 0 


9. 5 


9. 1 



15 

B:7 iD, ^Ii4^l5 0 3<DmmifiO. 2nm^£3. Onmi; 

-c<DWLmmm\z&\,*x. mm&ifis . 2m/s, 20. 5 m/ s th\z 
(ili 16) 

20 1 6 EI 1 5 \Z^T& 3 fcu BBM 5 0 4 £l£ 3 St«#JI 

505 torak: as 5 o 8 &%Lttfr-y'>7)v&ftmvr£o m& 

m±J&m 5 0 8 fc*B i 2 T e D y *JBV>T?£jfcU fBliS 5 0 4 ttG e 
-S b - T e (D <S: S n^fcteB i IlfcG e - Sn-Sb-T 
e, Ge-Sb-Bi-Te> Ge-Sn-Sb-B i -Te^ffl^T 
25 Mf&Vfro 

mm s i ±\z&j$,vrc&m)$, Mftrnztz, m 1 mm&m 5 o nz, 
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(Z n S) 80 (S i O z ) 20 (mo 1 %) (DXKy&V V 
&m^TM!&Vtco I2it#:l 5 0 2 (Z r 0 2 ) 2 5 (S i 0 2 
) 25 (Cr 2 0 3 ) 5 0 (mo IX) ©XA>^'J>^~^M«^ 

xj&mvito )k\z, *mffiMT«\z, w,2mmfom 5 0 2±k, ib&jis 

5 0 4 &Mj&Lfc 0 mum 5 0 4 Kite, (Ge-Sn) 8 Sb 2 Te u TS 
nO^Sl^atS JS^f XO&J^ Ge 8 (Sb-B i) 2 T e 1± XB i <D 
^fiJ^^4M : f%©^> (Ge-Sn) 8 (Sb-Bi) 3X6^ 
TS n©^-W#J-&^3 1M^%Sl^B i ©^#f(|^^ 4 Jfi^% OfM^ffl 
^feo fE^B 5 0 4 %mf&VfcW:, ^114^15 0 8(t B i S0 Te 
10 2 5 Dy 25 (at. %) >V*? — >fy h£HH>TflWLfco 

m&&$Li&m 508 &3mnfam sostt (z r o 2 ) 28 . 

6 (Si 0 2 ) 2 8 . 6 (Cr 2 0 3 ) 21.4 (LaF 3 ) 21 . 4 (mo IX) 

, Ge 80 C r 2o 0XA^'J h^ffl^TJ^^bfeo ^ItS 

15 5 0 yii.Agi.Pd^u^X/V^iJ^-y*; h£ffl^T7M 

fpmbfe+l->y;i/te, SS6 5 0 nm, NA0. 6©?6^£ffllAT 
, 2m/s> 20. 5m/s©^frT, ^ >^Afg-i§(E>fE^ 

^8(C«, #i^>^";i/0|3^e 5 0 4 fc*N-*i*JtfK8 . 2m/sT 
5 6 <Di?y ^—t^^-To 

25 
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<*8) 



No. 




V^$— (%) 
($&>IK8.2m/s) 


S >V$— (%) 
($!gM20.5m/s) 


Sn(I^%) 




16-a 


8 


0 


8. 5 


8. 6 


16-b 


0 


4 


8. 4 


8. 4 


16-c 


3 


4 


8. 5 


8. 2 


16-d 


25 


0 


11.5 


8. 0 


16-e 


0 


15 


11.0 


7. 8 



fS^y? — ^tetlTV^^, 1t>^;U 16-a~16-c <hJtl£(D£: 
10 feOD->7°;H 6-dR^l 6-et©i^CJ;mi 12^® 5 0 4 \Z 
*^Sn0^fi^O~2 OIC^CDieHftT&S^^ B i 

^±©^•5^, I3^S 5 0 4<hfg3 itm#:Jf 5 0 5 £ ©Hfl^H,^ 

15 m e> n & £ £ a**?** & . 

mmm 1 7 ) 

mmmi 7tH Ell 4£^i-if#gf3i^#:5{c::feViT, ^^^^^ 

150 3 ©mjiLRtffeifcji 5 0 4<Dmm-t)mtzz>i)->'7)\'&m$kftMis 

It. mBiWi*kJ%m 5 0 3 KteB i T e 2 Dy51K fSi*Ji 5 0 4t£« 
20 Ge-Sb-Te ©— £B£B i tCiilfcG e-Sb-Bi-Te 

1±^/&L£:£-Jite, JMfcftHcte, Ilif*15 0 1tt, 
(ZnS) 80 (Si0 2 ) 20 (mo 1 %) <DXA*>y^ U >^-y^ b 
£ffl^T^/&b7to fg2Stm#:jl 5 0 2 (t (Zr0 2 ) 2S (Si0 2 
25 ) 2 5 (Cr 2 0 3 ) 5 0 (mo IX) <D7, A° v $ U — # y b ^ 

T^Lfe. ^^M^^« 5 0 3te, B i 25 Te 60 Dy 26 O^y^ 
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U — K mmM5 0 4HB, (Ge-Sn) 8 (Sb-Bi 

) 2 Te 11 TSn©#Wf'J-8r^5M^%2S:tKB i <D&mm&ifi 6 M¥% 

0 5(1 (Zr 0 2 ) 2 8 . 6 (Si 0 2 ) 2 8 . 6 (Cr 2 0 3 ) 2 1 . 4 (La 

5 f 3 ) 21 . 4 (mo i %) cDx/\°y ^ u yvz—fy b^m^xms^vrc 

o ytW.$LffijEm 5 0 6 H Ge 80 C r 20 (at. %) <D7.A°y^U>^ 
$-?v h&m^TMJ&l,fco 5 0 7ft Ag 98 Pd 1 Cu 1 (a 

t. %) ©^/V^U>^-^7h&ffl^«tfc. ^H^^B 
5 0 3 ©lJI(i> I3iI 5 0 4OlIS8nm{:@tLT, 0. 5 nm 
10 ,1. Onm, 1. 5nmifflttfc. fS^« 5 4 ©MJ*(i, fa 

Mtmtkf&m 5 0 3 (Dmm& 1 . 5nm£@5£LT, 6nnu 8 nm> 1 

^SI^Jl 7Tf^igbfelJ->7 p ;V«, ^6 5 0 nm, NAO. 6 ©ft 
#^£ffl^T, ^3i^8. 2m/s, 20. 5 m/ s > 32. 8m/s 
15 O^ffT, 7>y,Mf^tf>g2^£ 1 OlsHTofco ^>^A{t-*tte> H#& 

^9KH$tj§^8. 2m/s, 2 0. 5 m/ s > 3 2. 8 m/ s lC 
20 JKD^y^— ^rjc^;i/— ^5 6 © 7 - * - A - 7 < h © ^ y ^ 

^St, z?v$-\%, mm*?-? <D Mikity ? 

25 0^il5t^S«^S£^J 1 4 i:IU^(DS!i^^^^ffi^fe 0 
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(*9) 



5 



No. 


OtJg 
(nm) 


mmm 

MM 
(nm) 


•>*?*-0)g#(%) 
(^i£Jt8.2m/s) 


v?*-<D^#(%) 

($Hi$Jt20.5m/s) 


vy*-tf>^#(%) 
($i)iJt32.8m/s) 










7-Mn'R, 




17-a 


1. 5 


6 


0. 6 


0. 2 


0. 2 


0. 6 


0. 1 


2. 0 


17-b 


0. 5 


8 


0. 5 


! 0. 1 


0. 1 


0. 3 


0. 0 


1. 9 


17-c 


1. 0 


8 


0. 4 


0. 1 


0. 1 


0. 4 


0. 1 


1. 8 


17-d 


1. 5 


8 


0. 4 


0. 2 


0. 1 


0. 5 


0. 1 


1. 9 


17-e 


1. 5 


12 j 


0. 7 


0. 1 


0. 2 


0. 4 


0. 1 


2. 0 



!0 

t3«l3£ae#S8. 2m/sT07-*-fn;KD^feO. 7%^TT*S5 
o ^j!S^8. 2m/sTC7-j3'f/Uit M8 CC, 

15 2 0 %©BfiSiTt 5 0 0ftFlO§#^f o^ctCfe^Tfe, ^#hu 

MMM 1 7 m^m^8 . 2m/s;5^32, 8m/st4M 

20 ^a^^^^^a^) tB^a 5 o 4(Dmm&m<'rz>\z~DftTm 

6nmt^|^T^ ^HM£/&JS 1 0 3 <DmM*fem%}%:iZ£ Q H 

25 (mmm 1 8 ) 

1 8Tit EI 1 6 JC^-T^o ^IB^S 5 0 4<DMmiZf£&m£k 
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^1503, 50 8MifciJ->yjv^Mifc, mB>m*kj&m5 o 

3 , 5 0 8 i 2 TeDy§fflt-^ BBfifeJI 5 0 4 \Z\t, G e - S b 

-T e <D— U&S n tfcteB i TlilfcGe - Sn-Sb-Te, G 
e-Sb-Bi-Te, Ge-Sn-Sb-Bi-Te V^T^EfcL 
5 Tco 

SS5 1±l:Mtfc#IH MWII te, m 1 StS#:Ji 5 0 1 te, 
(Z n S) 80 (S i 0 2 ) 2 0 (mo 1 X) OX/^^'J h 
SffiViT^bfco K§2^f«#:Jl5 0 2 (Z r 0 2 ) 2 5 (S i 0 2 
) 25 (Cr 2 0 3 ) go (mol%) 0Xn«/^'J>^-^7h§i^ 
10 T^^bfeo ^Jfifll 1 8Tf«, ^2it#l 5 0 2±C, £rH& 

5 0 3 £jgJjfcL&. f^^m^M 5 0 3Jt Bi 50 Te 25 Dy 2 
5 (at. %) ©XA*^>J>^-yyb$iHt^b'fc, iSSH^ 
£/£Jl 5 0 3 ±(C> 5 0 4 £^j&bfc„ |B£tJB 5 0 4l:(l (G 

e-Sn) 8 Sb 2 Te nTSnC^fU^tglf G e 8 (S 

15 b-Bi) 2 Te n TB i <D^m%& 4WL=?%<D®.m. (Ge-Sn 
) 8 (Sb-B i) 2 Te n TSn (D^mn^ifi 3 M^X £ B i ©^W#J 

WH^JB 5 0 4 ZMj&VrcWi. iStM 5 0 8 Mlfc 
o Mil^EfcS 5 0 8 B i 5 oTe 26 Dy 26 0X/1y^'J>^- 
20 ^h^^TWlLi3Hlft| 5 0 5}t (Zr 0 2 ) 28 . 6 (S 
iO z ) 28. 6 (Cr 2 0 3 ) 21.4 ( L a F 3 ) 2 1. 4 (mo 1 X) ©XA° 
7^U>^-^7 h^^ViT^^bfco 2WMIEB5 0 6 te, Ge 
80 C r 20 ©XA o 7^'J>^-y-/ h£^T^/&LfcoKltli5 0 7 

25 ffSlfcD">yjHt &ft6 5 0 nm, NA0. Q<D%^%*m^X 
, iHiIS8. 2m/s, 2 0. 5m/s©|ftT, ^ >^Af§-%©fE^ 
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mioizte, &v>7)}/<Dmmm 5 0 4iztt-rzmmm8 . 2m/s 

(IS 10) 



No. 


tmm 


(%) 
(^ilJt8.2m/s) 


(%) 

(8lillg20.5m/s) 


Sn(/l^%) 




18-a 


8 


0 


8. 4 


8. 3 


18-b 


O 


4 


8. 5 


8. 1 


18-c 


3 


4 


8. 6 


8. 1 


18-d 


25 


0 


11. 8 


7. 9 


18-e 


O 


15 


11. 5 


7. 7 



mi oizm-?£?iz, &mffiMiz&\,*Tb^n'eti(DMLmm'v&ftfc 

iSyp—hmznT^Ztf, ^r>f)V 18-a-18-c ttt^cDTa ® 
15 <D^>^Jll 8-dWl 8-ei'©^l:j:tlH fB^jf 5 0 4« 
tf3S n©-^#*^0~2 0H^%©^HF^j-c^^ij^ % b i (D^S 
#*0~ 1 0M^%©^HF^Ta5^^^, #£^y^-^&$?T&£o Z. 
<D£5\Z, fBif 5 0 4©SSI^lM^l5o'3, 5 0 8 

fc^tc&^Tfc* ^1^1 5 0 3', 5 o 8fimmm 5 0 4<Dmm 
(mmm 1 9 ) 

nmmi9T'\$. mi 7 iz^~rmmmm^5 9<d&?iz, m3mm 
i$m 505 tytwcWffiiEm 5 0 6 t<Dmizm4mm^m 509 sic 

25 IgttSn, ^2^«^« 5 0 2 £3t3ii!i#:;! 5 0 5<7>#m*5 
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4Wnfcm 10 5KS, (Z n S) 80 (S i 0 2 ) 20 (mo 1 %) &m 
V^fco m&te'kl&m 5 0 3 (:aBiTeDy 2 ^^, fB^S 5 0 4 fC 
ttGe-Sb-Te g|$£B i TfiglLfcG e - Sb-B i-TeS; 

5 St5 1±{:^bfc#Ift JMfclftfCte, HI 1 St «#JI 5 0 lte, 
(Z n S) 80 (S i 0 2 ) 20 (mo 1 X) <D7>rty?V >99—tfy h 
SJB^T^jfcbfc. 3l2itm#:jf 5 0 2tt, (Zr0 2 ) 2S (Si0 2 
) 2s (Cr 2 0 3 ) 5 0 (mol%) O^A°-/^U — h£/B^ 

T^^bfco ^2^«^« 5 0 2±fc, igU^J&Ji 5 0 3 $f 

10 fillL 5 0 B i 26 Te 25 Dy 50 ©X/1y^iJ> 

b&m^TM&Vfzo ^Ml 5 0 3±fc, IB^« 5 0 
4 £r^/&Lfc 0 fEifeJg 5 0 4l:«, Ge 8 (Sb-Bi) 2 Te n TB i 

$zmm 5 o 4^mmvrc^ %z3mmfam5 o 5£7£/&Lfco i3i 

15 1*1 5 0 5 te, ^-tl^n (Z r 0 2 ) 25 (S i 0 2 ) 25 (C r 2 0 3 ) 
so (mo 1 X) , (Hf0 2 ) 25 (Si0 2 ) 25 (Cr 2 0 3 ) 50 (mo 

1%) oxA7^u>^^-^7h^ffl^TMbfc, m3mnfcm5 
o 5 zmmm, m4mmfcm 509 zmf&vrco *m4mnwm 5 0 9 « 

, (Z n S) 80 (S i 0 2 ) 20 (mo 1 %) (DXAy? U >tf& — ify 
20 hSrJS^T^bfco EMMIES 5 0 6 te, Ge 8 oCr 2 o 

OXA7^'J>^-^7h^ffl^TMbfc. SStJi 5 0 7 «, Ag 

98 P d ! C u^X/V^U — h£/8V>T^/&U£:o 

^Ilfcf>yjHi, $Eft6 5 0 nm, NA0. 6<D}fc#^£ffl^T 

> 1&?&g.8. 2m/s, 20. 5m/sC|#T, ^ >^Aff -^©IB^ 
25 £10HHTofco ^>^Afi^te, §^0!J 1 3 £W\m<D3kftX*foZ> 0 Z. 
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mi i\zu. tn^nommm 5 o 4\zm-t zmmms. 2m/sT 

(Ill) 



5 





n3wnwm 




(%) 


No. 


(mol%) 


(3i>Ij£8.2m/s) 


(^jlJg20.5m/s) 


19-a 


(ZrO z ) 25 (Si0 2 ) 2S (Cr 2 0 3 ) 50 


8. 4 


8. 3 


19-b 


(HfQ 2 ) 25 (SiQ 2 ) 25 (Cr 2 0 3 ) 50 


8. 5 


8. 1 
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I I O I ffl 

B ilkZST efrt>m&ftZ>'Pt£< t%-" 907ciiS c, Y, La, 
Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, YbS^L 

u^e>ji^n^^75:< t *>—n<D%m (mi) t&<sfr, Mnzmmmiz 

2. hGI3^^^^^®^, Bi (Ml) ROCTe (Ml) ^£>jgfc£n 

3 . Mm%£M i &$iJ$,m&. B i T e (Ml) 2 , Bi 2 Te (Ml) Ik 
15 tfBiT6 2 (Ml) friE>MUtLZ>'J>?3i< t%—-D^tsm^(Dmm 1 

5. MiBfs^a^\ s bRrXB i fr*>m\tn2>'pfc< t*>— ^><07tm 

20 (M2) t> Gei, Teim, I9IBM2, G e RtfT e £*lJ&5£ 
Ge a (M2) b Te 3 + a tg|BLfc^t, 
2 ^ a ^ 5 0 
2^b^4 

25 6. t&IBG e a (M 2 ) b T e s + 1 l:*V>T, MfBG e (D'Pfc < <h — 
8B#*, S n R^P b ^ 61«n5^» < t fe-0©7C* (M3) CT1 
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7. tufBfBifeJifc&^T, MfBM 2^s D , MfB Sb©4>&< 

£t>-g&^B i HTl^^nit^i^©^! 5 ^|2«©'|f$gfB#IS#: 

o 

9. MiBfE^s^cfeViT, b i m^-o^mm^u, onf%$i^.i 

10. MfBIB^Ji/^, SbRZ/B i^e»l«tl§^<ife-O07n 
10 I (M2) <h. Si, Ti, V, C r, Mn, F e, Co, N i , Cu 

, Se, Z r , Nb, Mo, Ru, Rh, P d , Ag, In, Sn, T 

a, W, Os, Ir, P t RZ$AufrZMtfnZ>'PtSi< th~ ^><Djtm 

(M4) Gei, Tei:^, tufBM 2 , M4, GeJt^Te^ 
&J*5£ (Ge a (M2) b Te 3 + a ) 100 _ c (M4) c i^f3bfc^^t, 
15 2^a^50 
2^b^4 
0 < c ^ 2 0 

x$>z>m?k<Dm.m 1 ^tBm^it isib^^^o 

11. tufBfB^J^^, Sbi, Tei, Ag, In, Ge, Sn, S 
20 e, Bi, Au&.ZtMnfrt>MUnZ>'J>t£< — ^(OitM (M 5 ) t 

f&fBSb, T e%.Z$M5*ffi.!&7£ (Sb d Te 100 _ d ) 100 _ e 
(M5) eT^IBbfc^-^^, 
50^d^95 
0< e ^ 2 0 

25 -e&zm&vmm 1 tfBmoif mmmibo 

12. MfB,^||^£/&Ji<DJP«£./^, 0. 2nmW3nmKTO5 
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13. mmmmmomfrtf, 3nmK±14nmPjiTT^^OlS 

m i \zmm<Dm mtzmmfc. 

14. mi (Dm$&m-mN<Dmmm (N\z2Sk±.<D&mm fimmtE 
15 RiRttMs^fc^tm^ttHi 5 \zmmom mmmm&o 

17. SufBfBliJite, P-if tf-A©fiSSttc«koTJ!gaffii^a©« 
t&fEfilfgJIte, tf If— AAIt«tf>&, 4>&< ^fellilfti, 
20 »*dOIHk:^trai*0«ffl l JcfB»©««HBft«E#. 

MfB'lffg®«, I/-if lf-AASt»£>> <£ fcffl 1 

25 m*z\<DMiz<gtsm$t<Dmm 1 fcBB«©ifi$8ffiSBf#. 

19. iufEfB^jite, l^-if £-A©l!Bltfc«fcoT»ftffi£#ft«ffi 



101 



WO 2004/025640 



PCT/JP2003/011680 



5 -ffco 

20. MtB-w^s^, mm^3mmi^mtmmRHmt(Dm\zmn?> 
nt£&4mm&m&2 t>iz<st$m$<<Dm,m 1 7 ~ i 9<Dmnfr— mzm 

7~i 9 <Dfonfr-miz$m<Dmm$2mmfc 0 

2 2. I/— if lf-A©MI*fc£oTflif##BB®3n*$ll 1 <2'lff8S~ 
tc^Ji£nfc#®1f}i0lifggBIM#T&oT, 

15 'pu < t %mmm i <Dmmm-t)m$zmmmT»& k> , 

20 Kmm&z*Mmmmmm*z\<DM\z^tsm$<<Dm.m i (cfBm©'it#tB® 

2 3. b*-ACDBHt^J:oT'*$g^fB^$n^^l O'lffgS- 

izmmt£nfr&mmm<Dmmzmmfa-v&^T, 
25 4>&< t^mmm i ©lisgs^MiB'ifsgjiT&tK 
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'j>u < t^mmm i o>m mmtmtzm mmx~& d , 
io huib^ i ©t* mm\z<s&n&mzmmmt$, u—*f ^-Aomuiz^ 

15 i izmmvmmmmmfto 

2 5. MfEj§5WP!SJS^\ Ti0 2 , Zr0 2 > ZnO, Nb 2 O s 
, Ta 2 O s > Si0 2 , A 1 2 0 3 > Bi 2 O a , Cr 2 O s , Sr-O, 
Ti-N, Zr-N, Nb-N, Ta-N, Si-N, Ge-N, Cr 
-N, Al-N, Ge-Si-N, G e - C r - NRtfZ n S ?&> SjSfcf 

20 ns^< t rD^nm^mm 22-24 ©^n^- juciam© 

2 6. MfEfg4Sf1t#:Jf (ZnS) 80 (Si0 2 ) 2 0 £^tf|jt2& 

® jsh 2 0 fciBm<Dit mmmm&o 

2 7. ffifEJg 3 ^fm#:Jl/^\ Hf 0 2 WZ r0 2 ^f,I«tl-5/>)5:< 

vitmmm\zxj&i&-z£*Lx^z>mik<Dmm 1 7~2 5 ©fan^— jsc: 
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28. m&7y{kmt, CeF 3< ErF 3 , GdF 3 , LaF 3 , Tb 
Fr DyF 3> NdF 3 , Y F j&tfY b F 3 ^ ZMUnZfrfc < £ fe — 

5 29. mmmitm-y y immune > 

(H f 0 2 ) A1 (S i 0 2 ) B1 (C r 2 0 3 ) C1 (7yfcM) 10O . A1 
-Bi-c^^tt (Z r 0 2 ) A1 (S i 0 2 ) B1 (C r 2 0 3 ) C1 C7WfcI 
^) ioo-Ai-Bi-cii:ii3$n5i^, 
AHS, 10^A1^50, 
10 Bl^ 10^BU50, 
Cl*«, 10^CU50, 

A1+B1+C1^ 5 0 ^A 1 + B 1 + C 1 ^ 9 0 

30. mmm2ffin&mR&M&m3mnfrm<D'j>?3i< t>— ^a*, h 

15 f0 2 RtfZr0 2 *5S«n5'»&:<tfe-^i, Si0 2 i, Cr 2 
0 3 £, &"&tf»<b«l^#3fEHCT^$nTViS»*0*6IB 17-25 

3 1 . MIBBMt<6&*#*5f#, 

(Hf 0 2 ) A2 (S i0 2 ) B2 (Cr 2 0 3 ) 1 0 0 . A2 . B ^fctt (Z 
20 r0 2 ) A2 (Si0 2 ) B2 (Cr 2 0 3 ) 1 0 0 . A2 . B2 i:|||2$tl, 
A2)Jt, 1 0 ^ A 2 ^ 5 0 > 
B2^ 10^B2^50, 
A2+B2^ 20^A2+B2^80 

T^5st©ii2 9 iztamom mtzmm&o 
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met, 

5 B i RtfT ei^atfn5^< tfc-^©7c*iS c , Y, La, 
Ce« Pr, Nd, Sm, Gd> Tb, Dy, Ho, Er, YbWL 
ufr *>M&n&'J>f3i< t £> — OCD5ti (Ml) t^t^XAy ^ U >^ 

3 3. HuieXA°^^U>^^-yy Bi (Ml) e (M 

1 ) J: 0 jgte£*l«§>i!>&< — o^^-tr^^o^H 3 2 {CfBm^'ltlSIB 

15 3 4. mmx/^y ?V htf y BiTe (Ml) 2 , Bi 2 

Te (Ml) RZ$B i Te 2 (Ml) t>MltftZ>'J>fe< th— 

t$m$t<Dmm 3 2 {cfBm^if ^fB^#:(Dig3t^o 

35. mm^^m^mmm^nmiz^^x, xAy?v>tf<Dmz, 

©f&ffl 3 2 Klf3«fc©1#|gfB®^#©§^;£& 0 
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[20044f2£20B (20. 02. 04) BREVff A»9 : ttj|iSi5*D<Z>f*3fcO!>iSffl 
1-8, 10, 12-15, 17, 20-22, 25, 27, 30 - 32 |**tIE ; 
ttlia*UO>Ii*0>©fflll, 18, 19, 23, 24(£|fcyTlf $>*lt- • 

mo>m*<Dmmit&w.ti: u (7H) ] 

5 «ria««»^, 

B i RtfT e^51«nSi!>ft< — tP©7G^^S c , Y, La, 
Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, YbRtfL 

io ua>&iifcrn54>fc< £t>— -zxDTtm (md mibib^)s^ 

BuiEfSiiJS^\ S bRtfB i /5^I^n5 / M< fct> — o<E>5t^S (M 
2) Gei, Tetm, huIBM 2 , Ge^Te^MSGe 
. (M2) b Te, + a tSI2Ufc«^l:, 
15. 2^a^50 
2 ^ b ^ 4 

2. <*tIE«) HuI3S«±^@Hfi$nfc1f^®t?r#/uT^ 
D , 

20 a&SB«$ft«J&*, 

ffi^CD^TRli^W^ffi^^^JlTIB^Mi:, 

B i^Te^&I^n§ / >i^<<!: i b-^07cii:Sc, Y, La, 
Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, Y b ~BlT$*L 
25 ufrt>m&ftZ>'Pte< — -00%m (Ml) t^^-, 191213^)8^ 
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ffl8B3BftH#*» Sbt, Tet, Ag, In, Ge, Sn, Se, B 
i, AuRtfMn*>61tfn5'>&<ife-^ffl7c* (M 5 ) 
, H&IBSb, TeRtfM5 £«U£3t (Sb d Te 100 _ d ) 100 _ e (M 5 

) e T~mzLtcM&iz, 

5 50^d^95 
0 < e ^ 2 0 

3. CJUlEft) MtE«SfliS^fiJcJl*^ Bi (Ml) RtfT e (Ml) ^ 

io ii^&o 

4. (*SjE^) IMBft$j|2|ft£jftJI#f« BiTe (Ml) 2 , Bi 2 Te 
(Ml) WBiTe 2 (Ml) jfe&St*n*^fc< Oft-S-trflU 

15 -^>©7nm^^tr«^©$gH i ^fc«2 \zmmo)mmmmmi^o 

6. fuf3Ge a (M2) Je. + .WT, MfB G e (Z>4> 
^<i%-« S nRtfP bj&>£gfc£n*4>fr< ^©tc* (M 
3) »CT««ISnT^*»*OteH 1 £IB8©1t«ffi&i«#:. 

7. (ffimm WIBIB»»fc*ViT, «HBM2*«S bT»D, tWTIBS b 
20 ©4>&< tfe- gB#*B i fcTB^$nTVi^>W^O$gffl 1 fc|B*fc©flMB 

1 0 . (*&iE&) MIBIB#«^\ Si, Ti, V, C r , Mn, Fe, 
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Co, Ni, Cu, Se, Z r , Nb, Mo, Ru, Rh, Pd, Ag 
, In, Sn, Ta,W, Os, Ir,Pt JUAu* *>m\*nz>'Pfc 
< th—D<D5tm (M4) fulBM 2 , M4, GeRtXT 

eSM^ (Ge a (M2) b Te 3 J 100 - c (M4) c £igtfE bfci§£- 

5 

2^ 5 0 
2^b^4 
0<c ^ 2 0 

10 11. (glJBfc) 

12. <»jE«) ME*3il«&j£S©JS##* 0. 2nm^±3nm^ 

13. (ttiEffe) iffiffifti0J?**J, 3nm^±14nm£JlTT»5 

i ^rc«2 \zmn<Dmmfizmmfco 
15 14. (»je«) ii ommm-mNvmmm (N«2^±©e^^) 

20 ^ftKftiioiwc^aiw^ffi^bftjBt 

#WfcE«3nfcJR*f«£, *$&t$tr»*©«ffli*fctt2fcffi« 
OfflfttEMM*. 

25 16. ffiEttf lWBBajBflcifflnBRJtjlfcCDMfcEilSnfc* 
ftJR«IEJB*$ 5K^tf»3R©«Sffl 1 5 £Ett<Z)fi?$KEft&#. 
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m. m2Mmfcm. mmmmm, m3mmfamx.zfKftim&z.<Dimiz<s 

5 ^ 

mibh 2 Ktn^s tmtzumm tom^^nmt^ 3 £ mib 

1 8. (HiJ6fc) 

io 19. mm 

20. (MiEm) mmmmmit, mmmsmn^mtmmKmmtom 

2 1. (tgiE^) ItffBMS^, f&WB^ 3 ^«#:gi:BfflBHItii^:©r B 1 
(Dmm 1 7 fcfB«fc©'|f $6f3#^#:o 

22. (mie^) tfv-AowMiz&^Tmmmzm-znzni © 
mmm~f%N(Dmmm (Nte2^_h©g#i$c) wu-*f tr-AAttM^ 

20 4>&< £hm$2$£ 1 ©1f|gS^MfB1*|gjgT^§W^©^ffl 1 7 &CfB 
^©'if$gfB^^#:o 
2 3. 
2 4. 

25. («ie^) mmm^mmmmi)^ tio 2< z r o 2 , zno, 

25 Nb 2 O s , Ta 2 O s , Si0 2 , A1 2 0 3 , Bi 2 0 3 , Cr 2 O a , S 
r-CK Ti-N, Zr-N, Nb-N, Ta-N, Si-N, G e - 
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N, Cr-N, Al-N, Ge-Si-N, Ge-Cr-N^ZnS 

2 6. t&IB^4^m^S^, (ZnS) 80 (Si0 2 ) 2 0 $^^ 
5 (Dmm 2 0 £iB«fe<Z>fit $SB&&#. 

2 7. (MIE^) HUf2m3^«#:B^\ H f O 2 X.Z$Z r O 2 #> 
tl5 / J>^;< t^-^t, S i0 2 t, Cr 2 0 3 £, yyit^)h, £^tf 

10 2 8. ffffB:7 CeF 3 , E r F 3 , G d F 3 > LaF 3 , Tb 

F 3 , D y F 3 > N d F 3 , Y F 3 &tfY b F 3 fr <E> ilfc£n&ii>& < £ *> — 
•3£#iff»2£tf>iSffl 2 7 £&tt0mtt£ft|g#. 

2 9. WIB«<fc*-7y4lS«*»»j^, 

(Hf0 2 ) A1 (Si0 2 ) B1 (Cr 2 0 3 ) cl (7yft«) ioo-ai 
15 _ B1 _ cl £fc« (Z r 0 2 ) A1 (S i 0 2 ) B1 (C r 2 O a ) C1 C7yft 

*») loo-Ai-Bi-citsaEsnsi^, 

A 1 *«, 1 0 ^ A 1 ^ 5 0 , 
Blifi. 10^B1^50, 
C 1 ffis 10^C1^50, 
20 A1+B1+C1^ 50^A1+B1+CU90 

-0^> H f 0 2 RtfZ r 0 2 *^S«n-5iI>&< ffe-Ot, Si0 2 

t> Cr 2 O s i, &^trm<b^^*?r^^T^^$nTVi§»^©iia 1 

25 7 fcffitt©*$l8Bfti&fle. 

3 1. <*tiE&) ffi8BBKfc«Jfc##*a«, 
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(H f 0 2 ) A2 (S i 0 2 ) B2 (C r 2 0 3 ) 10 ,. Aa . B! $fc» (Z 
r 0 2 ) A2 (S i O 2 ) B2 (Cr 2 0 3 ) 100 _ A2 _ B2 i:^pB$^l> 
A2^, 10^A2^50, 
B2^ 10^B2^50, 
5 A2+B2^, 20^A2+B2^80 

T^^t^oisi 3 o iz&mommmmmfta 

10 ft^tt^SfcRtf *^»^g!<04>fc < £ fcfana>-\£K: «fc o Tf§H*B £ 

fc£tl&4>&< ocDjciji (M2) Get> Teim, tuIB 

M2, GeWTeSM^Ge, (M2) b T e 3 + a tz&ttVftm&lZ 
, 2^a^50, 2^b^4T*SBH»jiS^^c*rsfB«ji^^& 
15 X@£, 

B i 3SttXTe^SStfn«^^:< tt>— ^©7C*5tS c, Y, La, 
Ce, Pr, Nd« Sm, Gd, Tb> Dy, Ho, Er> Y b Rtf L 
ua>&a*ift5il>fc:< OCDtcSS (Ml) iS^tT7Ay3"J>^ 

20 JIM£/&JI^/&X;g<h, 

3 3. f&fBX/ly* U >if?—?y btf, Bi (Ml) WTe (M 

i ) «fc Difin§ / >!&:< t%— -^^tsm^omm 3 2 ^fBifeoit^iB 

25 



111 



WO 2004/025640 



PCT/JP2003/011680 



3 4. mUxny? U — ¥ v hifl. B i T e (Ml) 2 , B i 2 

T e (Ml) 2SlU?B i T e 2 (Ml) £ 31fc£n&4>& < <fc t>-^£# 

35. mmm^m^mmmmxniz^^T, x^y?v>tf<Dm\z, 
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